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PREFACE. 



I HAVE been (Miibold^ned to offer the present work to the 
Profession by the many gratifying assurances which I have 
received that my previous writings, which appeared in 1876 
and at several subsec^uent times, have been of service to some. 
Those writings consisted mainly in statements of my own 
clinical obs<»rvations and experience. My chief motive in add- 
ing tlie present one has been a desire to express my view^s 
on various important points somewhat more fully than was 
possible in them, and in conn(*ction with related facts in the 
history, the etiolpgy, and the pathology of the disease, and 
n»cent advanc<»s in its tht»rapeutics. 

To have made this an exhaustive tivatise would have been 
impossible, in view of the grc»at variety of aspects which have 
been assumed by the disease and its complications in occasional 
epidemics and mdividual cases, the wide diversity of the views 
which have been entertained as to its pathology, and of agents 
and methods which have been employed in its treatment, the 
ivsulting vastness of tlie literature relating to it, and the 
limitations of the thne and space at my disposal. I have, 
however, endeavored to pn^sent a clear and succinct state- 
ment of those facts in existing knowledges which are most es- 
sential to the formation of an intellig(»nt opinion as to its 
natun\ and of those therapeutical principles and d(^tails, tlie 
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comprehension and application of which will, as I believe, en- 
able the physician to treat it most successfully. 

It afTords me much pleasure that Dr. O'Dwyer has kindly 
consented to treat, in this connection, of that very important 
addition made by him to our therapeutical resources in deal- 
ing" with the most distressing* and fatal form of diphtheria, — 
intubation of the larynx. 

C. E. BiLUNGTON. 

Nbw York, April 15, 1889 
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DIPHTHERIA; 

ITS NATURE AND TREATMENT. 



CHAPTER I. 

DEPISITION AND HISTORY. 

DiPHTHEBiA is a spfciflc disease n'liich occurs sporadically, 
endemically and epideraicaily.aiid is contagious and infectious, 
its essential characteristic being an inflammation of mucous 
mt^mbranes, or of the surface of wounds and tbt; adjoining in- 
tegument, which tends, by cellular proliferation and degenera- 
tion and by Qbrinous exudation, to the formation of a false 
membrane, and also to tlie production of a poison which, when 
absorbed into the circulation, causes morbid changes in the 
blood and in various organs of the body. 

The name diphtheria was first suggested by Bretonneau, 
who in his earlier publications employed the term diphtherite, 
derived from the Greek inpihi^a, a membrane, the termination 
ite {rrT,v) signifying inflammation, and the compound word 
thus admirably describing the " specific phlegmasia " which 
constitutes the local affection; but in his fifth memoir he 
adopted instead from Trousseau the name diphtherie, which, 
without the limiting sufBx, more fitly designates the entire 
dise^is^' with its train of local and constitutional phenomena. 
The equivalent name, diphtheria, was thence adopted by Dr. 
W. Farr, Register General of England, and has since been 
universally employed by writers in the English language. 
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Although this name and jnuch of the more exact knowl- 
edge of the disease which has accompanied and followed its 
introduction are of recent origin, there is abundant evidence 
that the malady itself has prevailed widely among mankind 
since the most ancient times. In the sixth century B.c. or 
thereabouts, D'havantare, an Indian physician, in his " System 
of Medicine,*' written in Sanskrit, described the symptoms of 
an incurable disease called " closing of the throat," and " aris- 
ing from phlegm combined with blood," which could hardly 
have been other than diphtheria.^ The assertion, which has 
been made by some, that the disease is referred to in the 
Hippocratic writings,^ rests on very inconclusive evidence. 
Asclepiades, in the first century' B.C., is said to have performed 
laryngotomy. Aretaeus of Cappadocia, in the first century 
A.D., gives a graphic and unmistakable description of faucial 
and laryngeal diphtheria under the names ulcera ^gyptiaca 
and ulcera Syriaca, which are significant of its wide preva- 
lence. He says that " some ulcers on th3 tonsils are mild and 
others are pestilential and deadly." The latter are "exten- 
sive, deep, putrid and coated with white, livid or black concre- 
tions." He then describes the development and extension of 
this form of the disease in the throat and the mouth and as a 
phlegmon on the neck, and its fatal result in "not many 
days," and adds, " But if this malady invades the chest through 
the windpipe, it causes suffocation on the same day." He then 
vividly depicts the symptoms and the struggles which are too 
often witnessed in the later stages of a fatal case of diphthe- 
ritic croup and completes the nosological picture by adding, 
"Children up to the age of puberty are chiefly affected by 
this disease." * Galen probably rt^ferred to diphtheria when 
he mentioned the expectoration of false membrane from the 



'Quoted in "Diphtheria, its Nature and Treatuient/' bj Morell 
Mackenzie, M.D., p. 14. 

* Hippocrates : "de Epidemicis/' lib. v. cap. iv., and "de Dentitione." 
'Aretaeus: " De Causis et Signis Acutonini Morboruiii,"' lib. 1 cap. 9. 
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pbar>'tui ano the air-passages.' CtElius Aurelianus in the third 
century depicted the symptoms of diphtheritic laryngitis and 
also mentioned the imperfect articulation and the regurgita- 
tion of liquids through the nose in swallowing, which result 
from diphtheritic faucial paralysis.* Aetius of Amida in the 
fifth century described a disease of children, in which the 
whitish and grayish faucial appearances, the dysphagia, the 
sulTocatioa, th« characteristic symptoms of resulting palatal 
paralysis, sudden death after apparent recovery, and intolcr 
anee of too harsh local treatment fonn a complete clinical 
picture of diphtheria,' The probability, from some passages 
in the historians, that sev<;re epidemics of this disease may 
have occurred in antiquity, of which we have no recoril by 
medical writrcrs, is illustrated by Bretonneau (second memoir) 
in the instance that Macrobius in the year 380 A.D. speaks, 
according to Julius Modestus, of sacrifices which were insti- 
tuted in honor of a heathen goddess, "ut populus Romanus 
morbo qui Angina dicitur, promisso voto, sit libemtus." 

For an interval of more than a thousand years, which con- 
stituted the " Dark Ages," there is no distinct reconl of the 
disease, pi'obably not from its non-occnri-ence, but from a lack 
of competent observers. It is with good reason supposed tliut 
some of the "plagues" of the Middle Ages may have been 
epidemics of diphtheria. Among thi-se wcn^ the pvst called 
" esquinancie," a form of angina maligna mentioned in the 
chronicle of St. Denis for the year ."iSO. and a destructive "pes- 
tilentia faucium " at Rome in 856, and another in 1004 recordwl 
by Baronius, and a fatal "eynanche " in the Bvzantlne empire 
in 103T recorded by Cednrnus, and an angina which carried ofT 
many children in England in 1389. refen-ed to by Short.* ' 

In the sixteenth centnrj' i-ecords of the occurrence of epi- 



' " De Locis ArTectis," lib. 1. cRp. 9. 

' " De Acutis Morbis," Ub. iii., cap. 2 et cap. iv. 

'Petmbibl. Seniio viii.. cup. 4(1. 

•Cited by Hirech. Geog. and HIbI. Pathol,, vol. iii. 



4 DIPHTHEHIA; ITS NATURE AND TREATMENT. 

demies of diphtheria begin rapidly to multiply. Among those 
an epidemic in Holland in 1557 was described by Peter Forest * 
as an "angina maligna contagiosa," rapidly fatal b\' strangu- 
lation, and another in 1564 and 15T6 mentioned bv Van Wier' 
as an *^ angina maligna," particularly common among children 
and fatal in from one to seven da^'s; others occurred in the 
Rhenish provinces and in North Germany, and one in Naples 
and Sicily. An epidemic in Paris in 1576 was described by 
Baillou,' who mentioned false membrane as observed in an 
autopsy: '^Pituita lenta contumax quae instar membranae cu- 
jusdam arteriae asperaB erat obtenta." 

In Spain a great epidemic, or succession of epidemics, of 
angina maligna, there known under the popular name of gar 
rotillo, raged from 1583 to 1618, and was well described by a 
number of medical writers. Beginning in Seville in the former 
year, it reached its widest diffusion over the country about 1610, 
and in 1613 the mortality was so frightful that that year has 
since borne the name of '^anno de los garrotillos." Among 
the best descriptions of the disease were that of Villa Real,* 
who minutely described false membrane as seen b^' him, not 
only in many cases during life, but also in autopsies; that of 
Herrera,* who also observed diphtheritic false membrane in 
autopsies, and described diphtheria of the skin and of woimds; 
that of Mercado,* physician to Philip II. and Philip III., who 
noted the slight degree of fever present in some very grave 
cases, described diphtheritic cerv-ical adenitis, and mentioned 
an instance of a child communicating the disease to its father 



^"Observat. et Curat. Medic." lib. vi., observ. iL, schol. Lugd. Bat., 

* Van Wier : Observat. lib. i, see. 8. 

' Epidcnnoruin, lib. ii., Genev. 1763. 

* Villa Real: "DeSignis Cansis, Essentia, Prognostico et Curatione 
Morbi Sumwantis," Compluti IGll. 

•"De Essentia, Causis, Notis, Presagio, Curatione et Precautione 
Morbi HufTocantis Garrotillo Hispane Appellati/' auctore Doctore 
Herrera, Matriti, 1015. 

•Consult, med. lib. cons, xiv., in opp. Frankf. 1620. 
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by biting his finger; and ot Hereclia,' physician to Philip TV., 
who distinguished the two forms of the disease, the suffocative 
and the astht-nic, observed paralysis of the palate, the pharynx 
and the limbs, believed in a secondary infection by the resorp- 
tion of morbid products, and i-econimended for its prevention 
the early employment of cauterization. 

An epidemic in Portugal in 1626 is described by Bar- 
bosa,* 

In Italy malignant sore throat, having been prevalent in 
Mantua and Lombardy in 1610,' broke out in the city of Naples 
in 1617, gradually overran the kingdom of the Two Sicilies 
and the States of the Church, and prevailed in various epi- 
demics and recurrences in many parts of Italy until 1650. 
Among the accounts of these epidemics are that of Sgambatus,* 
Carnevale,' Aetius Cletus,* who vividly described not only 
pseudo-membrane in the- fauces, but the gangrenous, the laryn- 
geal, the toxemic, the asthenic, and the nasal forms of the 
disease, and also the protracted debility and the paralysis of 
the vocal organs of those who recovered; and Severino.' who 
descfibeil diphtheritic membrane as seen in an autopsy, and 
diphtherial paralysis. 

In the eighteenth century angina maligna was even more 
prevalent than in the seventeenth, occurring in nearly every 
country of Europe and in some portions of America. Many 
localities in Spain and Portugal were invaded by it between 
the years 1701 and 1786. It prevailed in Paris and in many 
other towns in France in 1743-50; again in Paris in 1758-9 and 
in 1762. The first of these epideuiics was described by Marteau 



' ■■ I>e Morbis Aputis." lib. ii,, sue. iii., cap, 3. Lyon, UBS. 
*■■ Estudios Bobreo (farrotilho on ciniup." Linboii. liWl. 
'Ciirradl "Annnti delle Epidemic oc<x>rse in IUUh." Hi. 16. 
*"De Pe8tilent« Pauoiuiii Atfedu. Neapoli 8fpvlerite Opusculum," 
•netore Andren S^Tiibatn. Neapnii. 1620. 

*" De Bpideiiiioo StmnKUliitorio .AfTectu," ptc. Nfiapoll, ISM. 
'"De Morbo StraiiKulatorio opus." Ruinte. 18.S0. 
"■ De Pedanchoue Miiligiia," etc Neapoll, 1618. 



6 dipiithekia; its nature and treatment. 

de Grand villiers,^ and by Chomel,' who accuratel3' described 
paralysis of the soft palate, and a case of diplitlieritic strabis- 
mus. Epidemics occurred in various portions of Italy between 
1747 and 1786. One which prevailed in Palermo in 1747-8 was 
described by Ghisi,^ who observ'^ed laryngeal croup and pharyn- 
geal angina gangrenosa as each occurred separatel}-, and when 
both were united in the same patient, and noted the phenojn- 
ena of diphtheritic paralysis. Epidemic outbreaks occurred 
in Holland between 1745 and 1770. In Great Britain an epi- 
demic of angina maligna, was described in 1713 by Dr. Patrick 
Blair,^ under the name of "the croops" as "universal" at 
Coupar Angus. In 1748 a fatal outbreak in London of scar- 
latina anginosa, which was complicated with diphtheria, was 
described b^" Dr. Fothergill.' In 1745-8 a "morbus strangula- 
torius," which presented the characteristic features of malig- 
nant diphtheria, prevailed in Comw^all, and was described by 
Starr.« 

In 1765 appeared the treatise on croup, by Francis Home 
of Scotland.' This work is ver^^ important, not onl^' from the 
completeness of its descriptions and the logical force of its de- 
ductions, but also from the fact that it, for the firet time, 
clearly depicts a form of pseudo-membranous disease wiiich 
was regarded by him and has since been regarded by many 
others as distinct from diphtheritic angina. According to 
liim croup, or, as he names it, " suflfocatio stridula," is a dis- 
ease w^hich " belongs peculiarly to children." It '' has a local 



* " Dissertation Historique sur ^e8p^ce de Mai de Gorge Granjri^noux 
qui a r^i^6 paruii les Enfant« Tann^e derni^re." Paris, 1749. 

'"Dissert. Hist, sur Tasi^ect du Mai de Gorge Gangr^neux," etc., 
Paris, 1749. 

'*' Lettere Mediehe del Dottore Martino Ghisi." Cremona, 1749. 

■*** Observations in the Practice of Physic," etc, London, 1718. 

***An Account of the Sore Throat Attended with Ulcers," by Dr. 
John Fothergill. Ix)ndon, 1748. 

•"Philosophical Transactions," 1750, t. xlvi., p. 435. 

'"An Inquiry into the Nature, Causes and Cure of Croup," by Fran- 
cis Home, M.D. Edinburgh, 1705. 
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situation," beingr "seldom found at any pr«at distance from 
tht! aea-shore," though " very wet and marshy situations eoine- 
titnes produce it." Its occurrence is also favored by cold and 
damp weather, and recent attacks of measles, whooping-cough 
or small-pox pi-edispose to it. It is "a disease of an inflam- 
matory nature," which '" appears to be confined chiefly to the 
trachea, as the patients have no pain in deglutition, and as tlie 
fauces are at most but a little redder." " The place first and 
most particularly affected is the upper part of the trachea, 
about an inch below the glottis." " The cause of this disease 
is a preternatural white, tough, thick membranous crust cov- 
ering often for many inches the inside of the ti-achea," "This 
membrane is not attached to the parts below, but is easily 
separated from them, as there is always matter behind it." 
There are two forms of the disease, " the inflammatory and 
less dangerous, and the less inflammatoiy and highly danger 
ous." This description is based on twelve cases, of which 
three were of the former or catarrhal variety, and terminated 
in recoverj', and are given as examples of those which are 
"common." The other nine were fatal ones, and in all of these 
autopsies were made, tlie membrane as above described being 
found in every one. In only one, which he regarded as com- 
plicated with " angina," the throat and tonsils were inflamed 
and "covered with mucus." There is no mention of an epi- 
demic character nor of contagiousness in the diseiise described, 
but it is possibly worthy of note that two of the fatal caste's 
(IV. and v.) were those of a brother and sister, the former 
having been attacked September 29th, 1760, the latter. Octo- 
ber 5tli. The treatment he advises consists of blood-letting, 
blisters, emollient fomentations and cataplasms around tha 
neck, inhalation of the steam of water and vinegar, and gentle 
sudoriflcs. Emetics he had not found useful. When the mem- 
brane has formed he recommends hronchotomy. 

Diphtheria again prevailed in London and in some other 
lociihties in England in 171KU1793, 
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Epidemics occurred in Germany in 1752, 1T55 and 1790. In 
1778 Michaelis ^ in Gottingen wrote in confirmation of the de- 
scriptions and views of Home. The disease prevailed in the 
Simmenthal, Switzerland, in 1752, and in many places' in 
Sweden in the years 1755-62. In the latter country Wilcke in 
1757 described pseudo-membranous angina.^ 

In New England an epidemic occurred in 1735, which was 
described by Dr. William Douglas ^ as originating in Kings- 
ton township, about flf t^^ miles eastward of Boston, and after 
prevailing with great fatality in the surrounding country, at 
length r(\iching Boston, where it was much milder. The 
S3"mptoms of this malad}", which are fully detailed, are clearly 
those of scarlatina, but in many instances there was evidently 
a compUcating or secondary diphtheria. 

Two years later a similar epidemic is described in a letter 
from Rev. J. Dickinson,* dated " Elizabeth Town, New Jersey, 
February 20, 1738-9,'^ as having occurred in that place some 
time previously, a portion of which description is so vivid as 
to be worthy of quotation. He describes the disease in six 
forms, the first being evidently scarlatuia, or possibly in some 
cases measles. The second form "frequently b(»gins with a 
slight indisposition, much resembling an ordi;iary cold, with a 
listless habit, a slow and scarce discernible fever, some sore- 
ness of the throat and tumefaction of the tonsils; and perhaps 
a running of the nose, the countenance •pale and the eyes dull 
and heavy. The patient is not confined, nor any danger ap- 

'"T)e Angina P<)lyix)8a Mombninjieeu/' Grtttinj^en, 1778. 

*"Dw8. Med. de Aiipina Infantum." Upsiila, 1704. 

*"The Practical History of a New Epidemical Eruptive Miliary 
Fever with an Anf^rina lTleiisciilo.<ia which prevailed in Boston, New 
England, in the years 17:J5 and ITiJfi. Printe<l and Sold by Thomas 
Fleet. 

* '* Observations on that Terri])le Disease. Vulfrarly called the Throat- 
Distoiiipor, with Advices jls to the Method of Cure." In a Letter to a 
Friend. By J. Dickinson, A.M. Boston : Printed and Sold by S. Knee- 
land and T. Green in Queenstreet over against the Prison, 1740." Jon- 
athan Dickinson was the first President of l^rinceton College and the 
first pastor of the Presbyterian church of EHzabetli, N. J. 
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prehended Tor some days, uiitU the fever gradually increasKS, 
tliL' wholo throat and sometimes the roof ot the mouth and 
nostrils art- covered with a cankerous ci-ust, which corrodes 
the contiguous parts and frequently terminates in a mortal 
gungrene. When tliy lun^ are thus affected the patient is 
firet afflicted with a dry, hollow cough, which is quickly suc- 
ceeded with an extraordinary hoarseness and total loss of the 
voice, with the most distressing asthmatic symptoms and 
difficulty of breathing, under which the poor mlsorabk" creat- 
ure struggles until released by a perfect suffocation or stop- 
page of breath. This last has been the fatal symptom under 
which the most have sunk that have diet! in these parts. All 
that I have seen to get over this dreadful symptom have by 
their i>erpetual cough expectorated incredible quantities of a 
tough whitish slough from their lungs." 

Dr. Cadwallader Golden ' traces the progress of the epi- 
demic tram Kingston westward, it appearing " first in those 
places where the iH'ople of New England chiefly resorted for 
trade, and in the places through which they travelled " until 
it "spread over all the British colonies hi the Continent," 
" children and young people " being " only subject to it ; " but 
he adds nothing of importance to the two descriptions of the 
disease just quoted. 

In 17T1 appoai-ed the classical treatise of Dr. Samuel Bard' 
of New York, who described with clearness and accuracy 
pharyngeal, laryngeal and cutaneous diphtheria, occurring 
separately and in the same patients, from clinical observation 



'"Extractor Letter from CadwftUiuIerOolden, Esq., lo Dr. Folhergill 
eoDcemini; the Thnial Distemper." duted Coldenhaui in New York. 
1TS3. Published in J^indon Ulwervatlons and Inquiries, vol. I., p. 311. 

* "An Enquiry into the Nnture. Cause and Cure of the Anifina Suffo- 
MttlVii or Hore-Throat BEet^inper as it Is coiiiiiiorily called by the In- 
lutbitjints of this City and Colony. By Samuel Bard. M.D.. and Prcv 
f««or of Medicine in King's Collate, New York. Printed by S. Inttlee 
tuiil A. Car. at the Xew Printin^-Ofllce in Beaver Street, MDOCl.XXl." 
Repriiite<] in TranBactiona o( the American PhUoeophiual Society, 
Philadelphia, 1780. 
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and post-mortem examination, as pseudo-membranous but not 
gungrenous atfections, and believed that these various forms 
of disease, with those described by the Italian writers and by 
Home, Fothergill, Huxham and Douglas, were essentially^ re- 
lated and "arise from the same leaven." He also described 
consecutive paralysis affecting deglutition, speech and locomo- 
tion, and emphasized the infectiousness of the disease and the 
importance of isolating the sick. 

Although the masterpiece of Bard has in recent times been 
appreciated at its true value, it does not seem to have com- 
manded the contemporaneous attention which it merited, and 
the ideas of Home maintained their ascendancy. 

Their influence is illustrated in a "letter on the croup'* 
from P. Middleton,^ M.D., to Mr. Richard Bayley, surgeon. 
New York, dated New York, November 30, 1780. He says, 
"When I first came (from Scotland) to this city in 1752,1 
found complaints of the throat not infrequent, but most of 
them were usually considered as having a malignant tendenc^'^ 
if not actually anginae gangrenosa?, and in consequence of this 
general belief antiseptics were the remedies used in preference 
to all evacuants except perhaps emetics." He proceeds to 
state his belief that croup is " totally distinct from malignant 
sore throat," and asserts that though the two affections may 
be united, he has never seen such an instance. 

Similar views appear in a letter on the croup from Professor 
Richard Bayley ^ to William Hunter, M.D., London, published 
about 1781. He quotes with approval the post-mortem obser- 
vations of Bard, but regards angina trachealis as an " inflam- 
matory " affection, and, like Dr. Middleton, has treated it suc- 
cessfully, even in its advanced stages, by the \igorous emplo^-- 
ment of venesection, blisters, mercurial evacuants and emetics. 

Dr. John Archer,^ in a letter to Benjamin Smith Barton, 

* Medical Repository, New York, vol. xiv., p. 347. 

'Medical Repository, New York, vol. xii., p. 331, and vol. xiv., p. 345. 

* Medical Repository, New York, vol. ii. p. 27. 
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M.D., of Philadelphia, dated Hartford County, Maryland, 
March 17, 1798, likewise considers croup as a "topical disease, 
confined to the trachea arteria, aud the sevei-al ramiticjitioiis 
thereof." 

In France, also, at tliis period most writers held the sam« 
views regardinf^ the distinct nature of croup and angina ma- 
iigna. 

Several memhei-s of the imperial family having dit-d of the 
former disease, it prize was offered liy Napoleon I, for the best 
essay upon it. This prize was divided between Jurine, of 
Geneva, and Alin-rs, of Bremen. Jurine recognized the fact of 
the fretiuent concurrence of croup with ang'ina gangrenosa, 
and expressed duul)t as to the actual existence of gangrene in 
the majority of casijs of the latter disease. 

At length appeared the writings of Bretonneau, which may 
be said to have founded on a Arm and broad basis the modern 
knowledge of diphtheria. Many of the facts which he an- 
nounce<l I'especting the disease had, as we have sei-n, been 
previously observed and stated by others. It was his glorious 
achievement to establish them by incontrovertible demonstrii- 
tion and to present them in their true relations. The principal 
writings of Bretonneau' consist of Ave pajH-'i-s or meiuoii-s, the 
flrst two of which were read at the Academic Royale de Mede- 
cine in 1821 ; the last was published in 1865. His studies of the 
disease were principally made in three great epidemics, that 
of Tours in 1818, de la Feniere in IS^o, and Chenusson in IS'iG. 
The most distinctive feature of Brct«nneau's work was the 
great amount of necruscopic n-seurch which it comprised, 
sixty autopsies bt^ing referred to in the first epidemic alone, 
Aiiioug the most important points established by his observa- 
tions were the absence of gangrene in most cases of diphtheina, 

'" Des inflAiuiiiatioii8 ep^ialeo du tissu uiuqueiixot enpa.rticulierde 
U dlphth^rite. ou inflaniniatinn pelticulalro oi>nDue soaa li^ nuiii de 
eniup. d'anttine mnlifni^. d'ftui;iue Knu(cr^iieuBe. et(\, Paris. 182(1." 
■■ Sur les inoyens <le prevenir lo developpeiiient et le« projtres de la 
dlphllt<<rie." Arohiv«« GSn^niltw de M^(li<>.'iue, 1855. 
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the nature and the relations of pseudo-membrane, its frequent 
continuity and its essential unity in the buccal, the naso- 
pharyng^eal and the laryngo-tracheal regions, the specificity 
of the diphtheritic inflammation in distinction from the catar- 
rhal and from other specific phlegmasise, the non-identity of 
membranous and "spasmodic^' croup, and the true relation of 
sequence and causation between the. local and the constitu- 
tional phenomena of diphtheria, which he expressed in the 
phrases, " localized primitive diphtheria " and " the secondarj^' 
or constitutional affection." ^ 

The teachings of Bretonneau were ably seconded and am- 
plified by various writers, among the earliest of whom were 
Quersant,^ Louis,^ Gendron * and Mackenzie,* the two latter of 
whom were among the earliest advocates of the topical use of 
nitrate of silver. 

During the earlier half of the present century the prev- 
alence of diphtheria greatly diminished, except in France 
where numerous epidemics occurred between 1810 and 1843*, 
and again from 1846 to 1855. In other European countries 
and on this continent it was either unknown or occurred only 
sporadically or in occasional and limited epidemics. In 1856, 
an outbreak having occurred at Boulogne, in France, which 
was especially fatal among the resident English, the disease 
was conveyed to England and prevailed there in numerous 
and fatal epidemics until 1863. At about the same time a new 
and more general outbreak than had ever before occurred 
began not only in Europe and America, but also in Asia, 
Africa, Australia and Polynesia; and that general prevalence 
of the disease has since continued, though often in a greatly 

* Fifth Memoir. 

* Dictionnaire de M6decine, Articles "Angine Couenneuse/' t. ii., 
"Croup," t. vi., and "Stomatite Couenneuse," t. xix. 

'" Du Croup consider^ chez Padulte," Arch. Gen., t. iv., pp. 1 and 309. 

*" Observations sur une Anprine Couenneuse," Journal Coinpl^men- 
taire du Diction, des Sciences Med., t. xxiii., p. 346. 

*"0n the Symptoms and Cure of Croup," Edin. Med. and Surg. 
Joum., vol. xxiii., p. 294. 
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mitigated form, until the present time, so that in most of th« 
cities of the world at the present day diphtheria contributes a 
considerable annual quota to the list of mortality. 

Under these circumstances it is not surprising that the 
literature of the disease has assumed enormous proportions, 
and is less and less occupied with accounts of particular epi- 
demics and more and more with questions relating to etiologj', 
patliology, and therapeutics. 

As various writers will necessarily be referred to in the 
chapters on these subjects, but few additional ones need now 
be enumerated. Deslandus, in 1837,' in considering the ques- 
tion of the identity of pseudo-membranous angina and croup, 
gave a minute and valuable historical review of the subject of 
epidemic sore throat. His views on the question referi'od to 
accord affirmatively with those of Bivtonneau. The doctrine 
that diphtheria is a primarily constitutional affection was 
advocated by Emangard,' who attacked the views of Breton 
neau from the point of view of the "physiological" school, 
maintaining that the disease is of malarial origin and of kin- 
dred nature to typhus — a " gastro-enteric angina." Puchs' 
also, after a historical review of the subject, held that angina 
maligna was a " typhus " identical with the pulpous form of 
hospital gangrene. 

Both of these questions, namely that of the identity or di- 
versity of membranous croup and diphtheria and that of the 
primaiily local or constitutional nature of diphtheria, have 
since been discussed by many writers from opposite points of 
view, representing a diversity of opinion which continues to 
the |)resent day, 

Ti-ousseau,* the friend and pupil of Bretonneau, was his 

' Jouruul dea Pru^n^ dei« Sc. Med., t. i.. p. IS3. 

*" Examen Critique du Trait<^ de la Diphthi^rie par M. Brotonneau." 
Paris. IH2». 

*" HiitiuriK'h^ UtilersnchunKen Uber Angina Mali^a und ihr Ver- 
hAllnissiiuSi'ivrliu'hund Croup." WUrabiirg, 1828. 

'"Memoir Bur uuu epidiSiiiie d'Aiigine Couenneuse Scarlntineuge," 
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worthy continuator, and supplemented his work by addin 
from. 1829 to 1858 observations which were necessary to the 
complete description of diphtheria, especially in reference to 
its cutaneous forjii and its constitutional manifestations^ in- 
cluding albuminuria and the various forms of resultant paral- 
ysis. Trousseau was, moreover, like Bretonneau, a warm ad- 
vocate of tracheotomy, and devoted much attention to perfect- 
ing" its method and details. The statement of Bretonneau that 
diphtheria is never accompanied by true gangrene, was shown 
to be subject to many exceptions by Trousseau and also by 
Becquerel,^ Rilliet and Barthez,' and Simon.^ 

The occurrence of albuminuria in connection with diphtheria 
was first discovered in 1857 by Dr. W. F. Wade,^ of Birming- 
ham, and was soon after independently observ^ed by Dr. Ger- 
main See, of Paris.* 

Diphtheritic conjunctivitis was first elaborately treated of 
by Von Graefe* in 1857. His publication was closely followed 
by that of Prichard.*' 

The first important publication on the subject of diphthe- 
ritic paralysis was that of Maingault.^ 

The first precise description of the anatomical distinctions 
between the different forms of inflammation of mucous mem- 
branes by Virchow in 1847, and the first announcement of the 
discovery of a supposed bacterial cause of diphtheiia by Lay- 

Arch. Gten., t. xxi., p. 541 ; " De la Diphth^rite Cutan^e,'' ibid., t. xxiii., p. 
383; " Le^ns Cliniques sur les Anginas/' Gaz. des H6p., Nos. 88, 89, 100, 
104, 109, 115, 119, etc. 

*" Relation d'une Epidemic d' Affections Pseudo-membraneuses et 
Gangr^^neuses qui a regne d, THCpital des Enfants,'' Gaz. Med., Nos. 48, 
44, 45, 46. 

«" Maladies des Enfants," t. i., pp. 285, 316. 

" Consid<5rations sur P Angina Gangr^nausa at de son traitement," 
Bull, da Th^rap., t. xxiv., p. 401. 

* Midland Quarterly Journal of the Medical Sciences, April, 1858. 

* Union M^dicala, 1858, p. 497. 
•Archiv. f. Ophthal., b. 1, s. 168. 
'British Mad. Joum., 1857, p. 981. 
« Th^se da Paris, 1854. 
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cock in 1858, and many important subsequent patholo^cal 
and etiological investigations by others, will be more appro- 
priately refen-ed to elsewherti in this work. 

In treatment, hydrochloric acid, alum, and later nitrate of 
silver, wore locally employed by Bretonneau, and in some cases 
mercury internally. Tonics were advocattnl by Becquen-l ' in 
1843; alkaline treatment by Baron' in 1851; chlorate of po- 
tassa by A. Smith* in 1855; iodine by Lecointe,* and bromine 
by Ozanam ° in 1856; rauriated tincture of iron internally by 
Heslop in 1858;' iron and chlorate of potassa by Kingsford;' 
sulphur by Duche * in the same year, and turpentine by Peny • 
m 1859. 

A method of intubation of the larjTix having been devised 
and warmly advocated by Bouchut, a report on the subject 
was presented to the Academie de M^ecine by Trousseau in 
1858, so imfiivonible that the procedure was condemned by 
the general verdict of professional opinion, was abandoned by 
its author, and fell into such oblivion that when Dr. Joseph 
CDwyer, of New York, a quarter of a century later, invented 
and perfected the method of intubation which has rapidly won 
acceptance among the great therapeutical improvements of 
the age, he did so in ignorance of the fact that his idea bad 
been anticipated. 

'Op.eit. 

•(Jnzette M6d.. 1831. p. 334. 

* Dublin Hosp. Oftsette. vol. li., p. U8. 

• Bulletin de ThCrap., t. i,, p. TO. 

'Conipteti Rendus de I'Acod. dee Sel., t. illL, p. 102, antl Mon. des 
Hdp., p. SOI. 

*Mi<d. Tiiue8 and Gazette, vol. xxxvii.. p. 553. 

'Lanwt, 1858. p. -tw. 

*0u. dee HAp.. Nos. 135 and 133. 

*Ue«L Tiut«aDd Gaz., vol. iixiz., p. 345, 
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ETIOLOGY. 

The causes of diphtheria are not fully known. The knowl- 
edge which we have respecting^ them is derived from the ob- 
servation of the circumstances under which the disease 
naturall}'- occurs, the results of experiments for its artificial 
production, and certain facts in its pathology. 

Among the circumstances which ordinarily influence the 
occurrence of diphtheria, one of the most noteworthy is that 
of age. While no period of Ufe is absolutely exempt from its 
attacks, it is in the great majority of cases a disease of child- 
hood. Among nearly 70,000 fatal cases comprised in the re- 
turns of the Registrar General of England, and anal^'^zed by 
Dr. Thursfleld,^ the numbers per thousand of the different 
ages were as follows: — 
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The following table, compiled from the records of the Board 
of Health, shows the ages in 14,688 fatal cases of diphtheria 
which occurred in this city during the ten years, 1873-1882. 
It will be seen that over eight per cent, of all were under one 
year, over seventy-three per cent, of all under five years, and 
over ninety-five per cent, of all, under ton j^ears. 

* London Lancet, August 3, 1878. 
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1 4,688 

In some local outbreaks of diphtheria, however, of excep- 
tional malignancy, the proportion of adults affected has been 
much greater. 

The reason of this comparative defcncclessness of childi'en 
against the invasion of diphtheria is doubtless mainly the 
softnt»ss and delicacy of their mucous membranes, which are 
consecfuently especially susceptible to irritating influences, 
penetrable by morbiflc poisons, and liable to inflammatory 
affections in general. 

Diphthena occurs by marked prt»ference in connection with 
various pre-i»xisting diseases, especiall^^ those which produce 
inflammation, erosion or ulceration of the mucous membranes 
of the outer air-passages. 
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For similar reasons the invasion of the skin by diphtheritic 
inflammation is rendered practicable by the removal of the 
epidermis by wounds, blisters, etc. 

Diphtheria occurs by preference in some persons through 
individual or family predisposition. Some instances of great 
mortality in families which have been cited by authoi's in sup- 
port of this statement were probably merely illustrations of 
the action of intense endemic influences, but I have known in- 
dividuals and families of children to sufl'er from repeated 
attacks of the disease in the apparent absence of such influ- 
ences, in several successive places of residence, and when 
others living in exactly the same conditions were exempt. 

One attack of diphtheria affords a temporary immunity 
from subsequent ones; but this is usually, at least, of com- 
paratively short duration. Second attacks of diphtheria after 
an interval of a year or more are not uncommon. The sever- 
ity of recurrences of the disease does not seem to differ in any 
way from that of primary" attacks. 

Diphtheria occurs under the most widely varying conck- 
tions of climate, temperature and season, being dependent 
upon none; but its occurrence is nevertheless favored by cold 
and dampness. 

In support of the former assertion it may be stated that 
diphtheria prevails in tropical countries, such as Tunis, Algiers, 
Egypt and the East Indies, as well as in Iceland and Labra- 
dor; during periods of drought as well as of humidity; in 
summer as well as in winter. 

The other assertion, viz., that the occurrence of diphtheria 
is as a general rule favored by cold and by humidity, is proved 
by the fact that it is more prevalent in those regions and at 
those seasons of the year in which those conditions are in the 
ascendant. In reference to its occurrence in different climates, 
Hirsch says,^ "Its predominance in the temperate and cold 
zones compared with its rarity in the equatorial and sub- 

» Op. cit. p. 100. 
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tropical regions is gniat enough to be significant, even if we 
assume that those clitTerenceit are only in part real and in part 
to be accountt'U for by the defective data from countries of 
tUe latter class.' 

With rt-ference to seasons of the year he states, " In 124 
epidemics of which we have exact data in regard to their dura- 
tion, all of them being closely circumscribed in place and of 
no more than a few months' continuance, the outbreaks 
reached their height as follows: 

33 in the spring. 

24 " summer. 

30 " ■ autumn. 

38 " winter." 

Of 19,688 fatal cases which occurred in this city in the 
thirteen years from January 1, 18T4, to December 31. 1886, 
accoi'dijig to the records of the Board of Health, 10,7G9 oc- 
currod in the half years beginning with Octolier, and T,9iy in 
those beginning with April. Tlie distribution by months is 
shown in the following table : 
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Cold and dampness undoubti>dly favor the occurrence of 
diphtheria mainly as pn>disposing causes, hy their tendency 
to excite catarrhal affections, the relation of which to diph- 
theria has alreiidy been referred to. 
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A relation of cause and effect between conditions of soil and 
situation and the occurrence of diphtheria is asserted by some 
authorities and denied by others. Hirsch ^ presents an accu- 
mulation of testimony from observ^ers in different countries to 
the effect that the development and epidemic diffusion of the 
disease are absolutely independent of such conditions, the evi- 
dence showing that high and low, dry and damp situations 
and all geological formations have been equally the seat of its 
prevalence, and that the instances in which it has preferred 
low, damp, and ill-drained locations are fully offset by others 
in which it has apparently made the opposite choice. 

The full acceptance of these facts is, nevertheless, not in- 
consistent with the view that local dampness does favor the 
occurrence of diphtheria. 

Dr. N. M. Thursfield, whose careful attention to this sub 
ject, and exceptional opportunities for observation in his ca- 
pacity as Health OflOicer of a district comprising a large urban 
and rural population, entitle his views to the most respectful 
consideration, says : ^ 

"While I believe that no very close connection can be 
traced between the incidence of diphtheria and what are 
broadly known as geological formations, there is the closest 
connection between certain conditions of subsoil and situation 
of the house, and the disease. Whatever promotes dampness 
of habitation, the result is the same. 

" M. Trousseau appears to have formed his opinion that the 
disease had no connection with local surroundings, from the 
fact that he had seen it raging equally on low undrained local- 
ities and on breezy heights. I have been called upon on sev- 
eral occasions to investigate outbreaks of diphtheria on ele- 
vated open localities, and have invariably found the same 
condition of dampness of habitation, caused b3' faulty con- 
struction of the houses in localities where there was a stagna- 

' Op. cit. p. 104. 

-London LancL^t, August 10, 1878. 
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tion of water, either froin a flat table-land with an unpervious 
sub-soil, or, more ri-LT|uently. from the locality being the ^li^•^- 
sioii of a water-shed, which is always a cause of stagrnatton of 
water." 

Diphtheria, as a general rule, prevails with greater fatality 
in rural regrions than in cities. This fact, which has been noted 
in the historj' of many epidemics, is illustrated by Dr. Thurs- 
fli'ld ' in tables which show a much larger percentage of deaths 
from diphtheria to population in ten rural counties than in ten 
principal cities of England throughout a scries of years. Dr. 
Thursfleld remarks, " Whatever conditions seem to favor fun- 
goid growth would seem to favor tlu- incidence and persistence 
of diphtheria, and the explanation of the comparative freedom 
of towns from the disease may be the presence of something 
in their atmosphere inimical to such growth." 

May not a partial explanation, however, be found in the 
fact that the inhabitants of cities are, upon the whole, better 
sheltered from the inclemencies of the weather and less ex- 
posed to "dampness of habitation " than those of the country? 

Diphtheria may occur independentlj- of insanitarj" condi- 
tions. Indeed in some epidemics it has seemed to find most of 
its victims in circumstances where the action of such causes 
could least be suspected. There is. nevertheless, abundant 
evidence that its occurrence is fa\ored by them. The instances 
of its outbreak and prevalence in the country in direct connec- 
tion with such soui-ccs of infection as damp and filthy cellars, 
stagnant pools reeking vfith the products of the decomposition 
of animal and vegetable substances, foul privies, wells con- 
taminated with excrement! tious matter, etc, and, in cities, 
with bad sewerage and defwtive plumbing and ventilation, 
and the combined results of poverty, fllth and overcrowding 
of habitations, are too numerous and striking to be rationally 
regarded as mere coincidences. 

As out-door visiting physician to the Demilt Dispensary in 
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the twenty-first ward of this city through a number of years, 
I have had many opportunities of observing the relation of 
occurrences of diphtheria to this class of causes, and was long 
ago impressed with its tendency to occur and recur in certain 
tenement-houses where some of these conditions were most 
marked — such especially as foul and ill-drained cellars, neg- 
lected and sometimes overflowing cess-pools, and bad plumb- 
ing, with untrapped sinks and no air-shafts. The relation of 
cause to effect in these instances has been demonstrated bv 
the fact that in some of these buildings, which had come to be 
looked upon by me and by my assistants as diphtheria nests, 
there has been no recurrence of the disease for quite a number 
of years since the e\ils referred to were removed through the 
efforts of the Board of Health. It is probable, moreover, that 
it is, in some degree, at least, a result of the removal of these 
foci of the disease that the mortality from diphtheria in this 
district, which was in 1875 in proportion to population among 
the greatest in the city, has for quite a number of years been 
among the least. 

In estimating the validity of the argument which has been 
urged against this view, from the fact, already referred to, 
that in many epidemics diphtheria has been observed to prevail 
among all classes indifferently, or even in some instances es- 
pecially among the classes whose hygienic surroundings were 
the best, it may be remarked that insanitary conditions are 
only one among many causes of diphtheria, and are certainly 
not essential to its occurrence; that they constitute the most 
potent factors in its endemic prevalence, but that when it is 
epidemic other causes, more direct and potent and yet to be 
considered, are often the efficient ones ; and again, it is a seri- 
ous and dangerous error to assume that insanitary conditions 
are found only in the abodes of the poor. Unfortunately the 
application of sanitary science to the consti*uction of dwellings 
has not yet attained such perfection, nor is its assistance so 
generally and so intelligently invoked even in the abodes of the 
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wi'jilthy, that any absolute line of demarcation can be drawn 
between thera and the dwellings of the poor, either in city or 
countrj', in respect to their liability to or exemption fi-om the 
causes of zymotic disease. In some instances the elabomte 
and luxurious appliances of modern plumbing have seemed to 
multiply, i-ather than to obviate, the insidious dang'ers from 
noxious miasms. While, as I have already stated, I have seen 
many cases of diphtheria, evidently resulting from insiuiitnry 
conditions in the abodes of the poor, I have also seen equally 
strikinj^ instances of this connection in the homes of the well- 
to-do and in the mansions of the i-ich. 

Insanitary conditions may favor the occurrence of diphthe- 
ria ill two ways: by producing diseases which predispose to 
tho reception of the special poison 'which causes diphtheria, 
and by tlie endemic perpetuation and reproduction of that 
poison, or possibly by its generation de novo. 

Diphtheria, or a disease which closely resembles it etiolog- 
ieally and pathologically, occurs in various kinds of animals, 
poultry and birds, and seems to be intercommunicable between 
them and man. 

Facts confirming' this statement have been published in 
great numbers by Nicati,' Friedberger,* Wood and Formad," 
Turner,' Delthil,* Paulinis'and many others. The following 
instance was published hy Gerhai-dt:' 

" In the village of Messelhausen. near Landa in Baden, a 
cbicken-farm had been started into which 3.G00 chickens had 
been brought from the country near Verona, Italy. A few 
■«r these had diphtheria, and within the first six weeks 600 of 
them died of the dise:ise, and, later on, 8W more. Tlie follow- 



'"Compt. rend." 1879. torn, 88. TTo. «. 

•iteitachr. f. Tliieniieilecin und ventl. Pathol., 1878, v. 101. 

•Suttonnl Biwinl of Ilwilrh Bulletin. 1882: Supploiiient No. 7. 
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ing summer 1000 chickens were hatched from eggs laid by 
these hens, and all of these died of diphtheria within the first 
six weeks. Five cats succumbed to the same disease at this 
farm, and a parrot also took the disease, but was saved. In 
November, 1881, an Italian rooster, about to be touched up with 
carbolic acid, bit one of the attendants in the left hand and 
foot. The man was taken sick with high fever and both wounds 
were covered with diphtheritic membranes. The wounds 
healed very slowly, the disease lasting three weeks. Two-thirds 
of the farm hands became affected with diphtheria, and at the 
same time not a case occurred in the neighboring village/' 

Paulinis relates that on an island in the Greek Archipelago 
on which diphtheria had been previously unknown, an epidemic 
among its population resulted from taking thither turkeys 
affected with the disease. The contagion seemed to be trans- 
mitted through the atmosphere. The affection in the turkeys 
resembled in all its features the human disease. One of them 
which recovered was affected with paralysis and was unable 
to walk. 

Diphtheria occurs as the result of contagion and infection. 
This is abundantly demonstrated. Volumes might be filled 
with the recorded facts which illustrate it, such as the first 
introduction of the disease into a family or a school or a neigh- 
borhood by the arrival of a person suffering from it, and its 
subsequent dissemination b3' communication from one to an- 
other throughout the community, or its introduction into one 
country from another in the same manner, and its subsequent 
epidemic diffusion through that country along lines of travel- 
and from one centre of infection to another. Such instances 
are far too numerous and precise to admit of explanation 
merely by endemic or epidemic influences. Nor is their force 
in the least weakened by the fact that many cases and epi- 
demics have occurred which could not be thus accounted for. 
Diphtheria is contagious, though all cases of diphtheria are 
not due to contagion. 
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Diphtheria is contagious in a less degree than scarlatina or 
measles or small-pox or whoopinfr-cou^h; it is less infectious 
than scarlatina or variola or typhoid fever: nevertheless in 
many instances it manifests both these qualities in an extreme 
degree. 

Diphtheria is communicated in a variety of ways. The 
llrst of these is by direct contact or the deposition of diphthe- 
ritic matter on the mucous membrane or iii>on wounds in the 
skin. 

Examples of this mode of transmission are furnished by 
numerous well-known instances in which physicians have con- 
tracted the disease by sucking out tracheotomy tubes, or by 
receivmg the st^cretions of the patient in the mouth or nai-es; 
also by such instances as that related by M. See,' in which a 
woman who wet-nursed a child alTected with diphtheria, com- 
municated labial diphtheria to her own child, which she also 
nursed, and received the same affection from the latter by fre- 
quently kissing it. 

Tlie demonstration alfonled by the instances referred to is 
not at all weakened by the fact tliat many other physicians 
have sucked out tracheotomy tubes and have received diph- 
theritic secretions in their mouths and nares, or that other 
mothei's liave suckled and kissed infants affected with diph- 
theria, or that M. Peter'and others have painted their own 
fauces with solutions of false membrane without diphtheria 
resulting. The power of resistance of the healthy mucous 
membnines, esjiecially in adults, to diphtheritic infection, is, 
undoubtedly, very great, and the infective power of diphthe- 
ritic material from different sources, as wnll be shown further 
on, varies very much. Under these circumstances a limited 
number of [wsitive examples of the communication of diph- 
theria by direct contact, among many negative ones, is all 
the proof of its occurrence that could rationally be demanded. 
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Diphtheria may be communicated by inoculation. Indeed 
this is impUed in the fact of its communicability by direct 
contact, since in that mode of transmission penetration of the 
epitheUum by the infecting matter is evidently an essential 
condition. 

The communicability of diphtheria by inoculation is illus- 
trated in such instances as that related by Dr. Paterson/ of 
the disease being communicated to a wound on a linger which 
was thrust down the throat of a child who was sutfering from 
it. In other instances inoculation has been effected by the 
biting of the finger by the child. 

I witnessed not long since an instance of auto-inoculation 
by transplantation. A lady whom I saw in consultation with 
Dr. C. L. Lang of this city had labial diphtheria. She was 
also suffering from eczematous spots on her lower limbs which 
annoyed her by itching and burning. To allay this discomfort 
she placed upon one of them, which was particularly accessi- 
ble and ti'oublesome, a bit of blotting-paper moistened with 
her saliva. In a day or two this patch became diphtheritic 
and continued so for some days, but none of the neighboring 
patches was similarly affected. 

That the communication of diphtheria by inoculation is at- 
tended with diflOiculty and uncertainty, is shown by the fact 
that Trousseau, Peter and Duchamp scarified their own fauces 
with scalpels charged with diphtheritic matter without result. 
Experiments in the inoculation of animals with diphtheritic 
matter have been attended with very var3'ing results. These 
have been negative in many instances, as in the attempts of 
Bretonneau, Reynal, Harlc^^ and others. Trendelenberg,^ in 
sixty-eight operations in which he introduced diphtheritic 
pseudo-membrane into the trachea of rabbits and pigeons, 
produced tracheal diphtheria in eleven, most of which died of 
croupal asphyxia. With the membrane obtained from these 

> Med. Times and Gazette, 1866. 
•Arch. fUr Klin. Chir., t. x., 1869. 
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victims he performed a second seri«s of experiments with sim- 
ilar results, Oert<'l,' in twelve similar experiments upon rab- 
bits, produced tracheal diphtheria in eight, ilvo of which died 
by asphyxia, and three from toxieniiii. the autopsies showing 
capillarj' hemorrhag:i>s in various or^ns, and marked ri^nal 
congestion. With the membnine obtained from these rabbits 
he produced similar results in a second series of operations, 
and repeated them in a tliird. Drs. H. C, Wood and Henry 
F, Formad * perforuied intra-tracheal inoculation upon rabbits 
with hke n.'sults in a small proportion of instances, 

Hueter and Tommasi and Oei'tel introduced diphtheritic 
matter into the muscles of rabbits. The result " was a diph- 
theritic layer on the edges of the wounds, hemorrhagic inflam- 
mation of the muscles and a genei'al disi.-ase which proved fatal 
after one or two days, NassilolT and Eberth,' by inoculating 
the cornea, produced diphtheritic keratitis which was accom- 
panied with a general afTection which proved fat" 1 on the fourth 
or fifth day. The evidence that the affection induced in these 
instances was true diphtheria has been i-egarded as inconclusive 
by many. Drs, Curt.is and Satterthwaite * repeated these opera- 
tions. In those made upon the coraea by them the result was 
negative. Of thirty-eight rabbits inoculated by them with 
diphtheritic matter in the muscles or by subcutaneous injection 
twenty-one died after periods varying from thirty hours to 
thirty-eight days. lu these cases the authoi-s " failed to see 
anj-thing specifically ivsembling diphtheria as it occurs in the 
human subjoct. The whole story seemed to be one of local 
irritant poisoning which always tended toward the production 
of an abscess at the site of the inoculation, with greater or less 
concomitant hypen^mia, ecchymoses and serous Infiltration of 

'Deuiwh. .\reh. fUr Klin. Mwi., 1871. 

'Nntional Board of Hivillh Bulletin, 1882; Supplement No. IT. 
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neighboring tissues according to the degree of virulence of the 
inoculated poison/' 

Drs. Wood and Formad/ on the other hand^ in a small pro- 
portion of their subcutaneous and intra-muscular inoculations 
of rabbits with diphtheritic matter, produced a rapidly fatal 
local and general affection, which strikingly resembled diph- 
theria, and which they regarded as probably essentially iden- 
tical with it. 

In the recorded experiments for the communication of 
diphtheria to the lower animals by inoculation it is to be ob- 
serv^ed that the operation is attended with great uncertainty, 
succeeding in only a small proportion of all cases; that it has 
usually failed when attempted in the mucous membrane of 
the mouth and fauces, but has much more often succeeded in 
the trachea. 

Diphtheria may be communicated from one pei'son to another 
through the circumambient air. This is undoubtedly its most 
usual mode of communication, as has been illustrated in the 
numerous instances in which the disease has been contracted 
by persons entering rooms or houses in which were patients 
suffering from it, or has been brought by those affected with it 
to persons or families previously exempt from it. The distance 
to which the disease can be thus conveyed by the atmosphere 
is ordinarily very small, though in some epidemics it has 
seemed to be wafted by the winds to considerable distances. 

The contagion from patients affected with diphtheria 
seems to accumulate in their rooms, to adhere to walls and 
furniture, and often to linger for a considerable time after 
their recoveiy, as has been shown by numerous instances in 
which persons have taken diphtheria in rooms in which cases 
of the disease had occurred weeks or months before. It seems 
also to linger about the persons or in the clothing of those who 
have had the disease for some time after their recovery. Some 
recorded instances nlso seem to show that the contagion may 

' Ijoc. cit. 
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be carried in the clothing of those who have been exposed to 
the infection of the disease, but not alTMted with it themselves, 
and communicated by them to othere. 

The following is one of many such instances : Dr. J. H. Sal- 
ter ' states that in a fann-house situated in a high and dry 
locahty, and several hundred yards from any other house, a 
boy of eleven years was attacked with diphtheria on October 
24th. and within the next six days his father, another child and 
three servants came down with the disease. There was no 
epidemic in the neighborhood. It was It-arned on investigation 
that on <,)ctol>er 19th a woman fromanothi r village, two miles 
away, had brought back some needlework from her cottage, 
which contained at the time two sick children. One child had 
died rather suddenly from what was called "bronchitis." Tlic 
other was seen by the health^ffflcBr with well-marked diphthe- 
ria. There were no other cases for miles around. The infec- 
tion seems to have been carried by tlie woman in her clothmg 
or in the needlework. She did not herself have the disease. 

The contagion of diphtheria may probably be conveyed by 
articles of food and drink, such as milk. etc. Observations in 
som.? epidemics of diphtheria have swriu'd to establish some 
connection between its occurrence and the milk-supply. Some 
have thought it probable that the disease known as garget in 
cattle might be a source of diphtheritic infection. The agency 
of such substances as cari'iers of diphtheria is, however, not 
fully demonstrated and is probably not among the very fre- 
quent causes of the disease. 

That diphtheria occurs epidemically is one of the most 
notable Facts in connection with its etiology. It is evident 
that at such times the contagion of the disease is more potent 
than at others, as it is propagated and disseniinate<l by the 
various modes of communication which have just been enumer- 
ated independently of local conditions, and with an intensity 
and certainty of action which is rarely seen in connection with 
■ British Medical Journal. Dec 1, ISeS. 
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the endemic and sporadic forms of the disease. This differ- 
ence in respect to virulence of conta^on between epidemic and 
sporadic or endemic cases is strikingly illustrated in the results 
of the experiments of Drs. Wood and Formad already referred 
to, Ot thirty-two rabbits inoculated with diphtheritic matter 
from endemic cases only six died, and none of those from 
diphtheria; of fifteen, inoculated with matter from the Lu- 
dington epidemic, eleven died, and four of these with abundant 
diphtheritic exudation at the site of inoculation. It is not im- 
probable that many of the discrepancies in the results of ex- 
posures to contagion and of inoculation-experiments may be 
thus accounted for. 

It is next in order to inquire what is the nature of the 
contagium of diphtheria. It seems probable that a materies 
inorhi which may be communicated by direct contact and 
b3^ inoculation, which may be suspended in and conveyed by 
the atmosphere and by gases and liquids, which may be shut 
up in apartments and adheres for a considerable time to walls 
and furniture and persons and clothing, and which is repro- 
duced and disseminated in the course of the disease is in 
the form of solid particles, rather than of a liquid or a gas, or 
at least is conveyed by such particles. This may also be in- 
ferred from the manner in which the disease usually commences 
upon the mucous membrane of the throat, the nares or the 
mouth, namely, in points or in small limited non-symmetrical 
areas rather than with the general diffusion which would 
characterize the action of an inhaled poisonous gas or vapor 
either acting from without or from within through the circu- 
lation. This probability is also sustained by the results of ex- 
periments. Curtis and Satterthwaite ^ state that "Thorough 
filtration of a proven virulent aqueous infusion of diphtlieritic 
membrane removes the infectious property of the same.'' 
And the same results have been reached by manv others. 

Is this contagium a chemical poison or is it a micro-organ- 

* Loc. cit. 
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isiu, or, what is practically equivalent to the latter, is it a 
cheniical poison which is the proiiiiL't of such an organism? 

Such convincing arguments have of late years been brought 
forward to prove that tlie ptiunomena or contagious and in- 
fectious diseases can he fully accounted for by the agency of 
micro-organisms and in no other way — arguments which are 
too familiar to need present rt^petition — that the microbe of 
diphtheria has long been eagerly sought for by many and its 
ultimate discovery conlldently anticipated by the majority of 
the profession. No such discovery yet supposed to have been 
mada has met with unchallenged and universal acceptance; 
yi-t in the course of the search various facts have been elicited 
of such interest that a brief review of them is essential to our 
present inquiry. 

Professor Laycock,' in 185S, was the first to find a supposed 
parasitic cause for diphtheria in the olidium albicans. Other 
niicroscopists subsequently- observed other organisms in cfla- 
noction with the diseasi', as the zygodesmus fuscus of Letze- 
rich ' and the leptothiix buccalis of JalTe," which were in turn 
found to be common to other diseases, or even present in con- 
ditions of health. 

In ISGtt the micrococcus. — an organism previously observed 
by Buhl — was brought forward by Oertel ' as the specific mi- 
crobe of diphtheria. The micrococcus is a minute, poinHikei, 
dark -contoured, round or oval immovable body, occurring 
singly, in chains, or in zooglea (masses). 

According to the earlier observations of Oertcl the micro- 
coccus was always accompanied in diphtheria by a small form 
of the bacterium termo (a roil-bacterium). He slated that 
these organisms were always to be seen in rapidly mcreasing 
numbers upon the mucous membrane at points where diph- 
theritic false membrane was about to develop, but were 

' Med. Tillies and Gazette, vol. HTviii., p. .MS. 
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never present in other forms of inflammation, that they pene- 
trated into the tissues, caused the dissolution of the young* cells, 
filled and obstructed the blood and lymph-vessels, appeared 
heaped up in the miniferous tubules and the Malpighian cor- 
puscles of the kidneys, and, in short, were found in the most 
diverse situations and were insepai'able from the diphtheritic 
process. The observations of Oertel were more or less fully 
corroborated by those of Von Recklinghausen, Nassiloff, Wald- 
eyer, Klebs, Eberth, Heiberg, Trendelenberg and Letzerich. 

These views were controverted by Beale,* Senator,' Bill- 
roth,^ Curtis and Satterthwaite * and others, who denied the 
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Fio. 1.— Diphtheritic False Membrane Containinf^^ Micrococci, z, ZoOglea formed by small 
micrococci; «', ZoOglea formed by larger micrococci; m. Isolated microbes, x 500. (Comil 
und Babes.) 

speciflc character and the pathogenic function of these pai'a- 
sites in diphtheria. 

The observations of Wood and Formad, already referred 
to, were in some respects in accordance with those of Oertel, 
though their conclusions were somewhat different. In freshly 
removed false membrane micrococci only were found by them. 
Other forms of bacteria were found in membrane which had 
been removed some bout's previously or which was removed 
post-mortem. 

In examinations of the blood of human beings during life, 
micrococci were found in one of seven cases of sporadic diph- 

' Di.sea.se (ieriii.s. Ix)iidon, 18?2. 

- Arehiv. fdr pathol. Anat. unil Physiol., t. Ivi., 1J^72. 
^ Untersuehungeii Uber VcgetHtions-fonuen der Cocco-bacteria Sej)- 
tlca, etc. Berlin, 1874. * Op. cit. 



theria, and in seven or fourteen of epidemic diphtheria. The 
seven of the latter class in which they were not found were 
mild or in the stage of convalescence. Micrococci were, how- 
ever, also found in the Wood during life of one case of unlcnown 
disease in hospital which resulted fatally, and in two of scar- 
latina anginosa with exudation, 

" Both septic animal matter and non-organic irritants placed 
in the trachea cause psf udo-membranous tracheitis, which we 
have failed to distinguish from diphtheritic tracheitis, the 
membrane in both cases containing micrococci. The occur- 
rence of a false membrane in the trachea is the result not of 
the specific character but of the intensity of the inflammation. 

"The micrococci of diphtheria do not differ, so far as ob- 
served, from the micrococci of furred tongue, etc., except in 
their tendency to grow in culture fluids. 

" The micrococci of furred tongue or ordinary sore throat 
have a less tendency to grow under culture than have the 
micrococci of endemic non-malignant diphtheria; and the lat- 
ter much less than the micrococci of malignant diphtheria. 

" The rapidity of the growth of the micrococci is in direct 
proportion to the malignancy of the case yielding thein and 
its eontagiousnes.s. 

" On exposure to the air diphtheritic membrane of the most 
rirulcnt type loses its contagious power, and the micrococci, 
pari jMisau, lose their power of growing in culture-fluids. 

"Under successive generations of artificial culture the diph- 
theria micrococci lose their growth acthity and also their 
power of infecting the rabbit, 

" It has not l>een experimentally directly proven, but is a 
necessary inference from the two facts just stated, that under 
twrt.ain favoring circumstances the sluggish micrococcu.i puts 
on growth activity and in all probabihty poisonous properties. 

" Everv grade of case may be found in man, from a simple 
sore thmat through simple membranous pharyngitis and tra- 
cheitis up to m;ili^'naiit dipliltieria. 
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"Any inttammation of the trachea of sufficient intensity 
may cause the formation of a pseudo-membrane. 

"A case may be^n as one of sthenic ' pseudo-membranous 
croup/ and end as one of adynamic diphtheria with blood- 
poisonings and in cases of this character not infrequently no 
exposure to contagion is discoverable, and there is clinically 
every reason to believe that the ' blood-poison ' has been devel- 
oped within the body of the patient. The theory of the disease 
which we would deduce from these facts is that the micro- 
coccus which directly or indirectly causes the diphtheria is 
not a specific organism different from that common to healthy 
and inflamed throats, but is an active state of that organism; 
that certain circumstances outside of the human body are 
capable of throwing this micrococcus into this condition of 
active growth and engendering an epidemic of diphtheria. 
When diphtheria is thus epidemic the micrococci light upon a 
throat, and, if the throat have little resisting power, as in the 
child, inflame it, or increase a catarrh already" existing into a 
violent inflammation, and also rapidly enter the blood and 
cause systemic poisoning. On the other hand, a catarrh in a 
weakly subject may in the beginning be simply an inflamma- 
tion from cold, but the ordinary micrococci in the mouth and 
throat, favored by the special conditions, may gradually change 
from the dormant to the active state, and by and by act upon 
the throat and at last force their way into the sj^stem, and a 
self-generated diphtheria be formed out of a cold." 

This theory is in essential accordance with that stated by 
Rindfleisch : ^ " The apparently sudden outbreak of devastating 
plagues, like cholera, syphilis or diphtheria, is best explained 
by supposing that a fungus growing as an epiphyte has sud- 
denly gained the power of growing as an endophyte, thus cre- 
ating an apparently new infection." 

Other forms of bacteria have been found by various inves- 
tigators in apparent pathogenic relation to diphtheria. Among 

" Eleiuents of Patlu>log:>'." 
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these is the " tilletia diphtheritica," a later discovery of Letze- 
rich ' than the zygodesmus tuscus. Another is the " microspo- 
ron diphtheritic um," described by Elebs ' as consisting of small 
micrococci compacti'd in round balls, surrounded with a thin 
layer of gijlatinous matter. These subsoquentl; develop into 
minute motile bacilli, and finally into tufts of mycehum. 

Klebs stated at the German Medical Congress in 1883, that 
he had found this form of bacteria in connection with a grave 
form of diphtheria at Prague, which was characterized by 
prominent nervous symptoms and hemorrhagic formations in 
the brain and spinal cord on post-mortem ejtamination. As 
he had found these organisms tranamittible to the cornea, he 
had regarded them as the specific fungi of diphtheria. 

Later, however, at Zurich he had seen cases of diphtheria 
of an entii-ely different character. The false membrane of the 
throat had a great tendency tiO extend into the larynx and 
trachea, followed by interstitial inflammatory processes in in- 
ternal organs. The micro-organisms in these cases were of 
an entirely different character from those found in former 
ones. Instead of being globular they were exclusively bacil- 
lar formations. Hence he had distinguished two forms of diph- 
theria — the diphtheria microsporon and diphtheria bacUlaris. 

M. Talamon, in January, 1881, gave to the Anatomical So- 
ciety of Paris a minute description of still a different bacterium 
which he had discovered in connection with diphtheria, and 
which appeal's under the form of mycelia and characteristic 
spores. Talamon had produced diphtheria (or an affection 
having all its essential features) in rabbits, guinea-pigs, cocks 
and pigeons by inoculating them with this fungus, and in frogs 
by simply temling them with it. 

Emmerich'arrived at yet different results. The organism 
which he found to occur distinctively in the diphtheritic lesions 
of both man and pigeons was neither a coccus nor a bacillus, 

, p. lUi. 
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but a short thick bacterium. Inoculated from cultures Jiitofl 
pigeons, rabbits and mice, these bacteria produced charactei%l 
istic local diphtheritic lesions and a rapidly fatal general t 



The most important bacteriological investigations wh 
have yet been made in connection with diphtheria are thos 
of Dr. Friedrich Loeffler.' Attributing the unsatisfactory r 
suits of previous attempts to discover the specific microbe a 
diphtheria to the inherent dilflculties attending them, froni-1 
the great number of different fungi present in the disease, anftl 
also to the insufflcient methods which had been employed,! 
since only impure material had been used in cultures and in-] 
oculations without separation of the different organisms, heJ 
was therefore induced to apply the more accurate methods o 
Koch to the investigation. He fli"st made histological e 
nations, with an improved method of staining, of the affect* 
mucous membranes and internal organs of twenty-seven ] 
tients who had died of diphtheria, including five cases of » 
latinal diphtheria. In these examinations be found two forms] 
of bacteria especially numerous, viz., micrococcci in chainfti 
(streptococci) and a form of bacillus. Tlie micrococci i 
not present in all cases. They were probably the same whict 
had previously been so generally observed in diphtheria. 

They were found not onlj' on and in the affected mucous! 
membranes in some cases, but also in the lymphatics, whence! 
they penetrated to every part of the body, causing necrosis of! 
the tissues. Micrococci morphologically identical with thesttl 
are, however, also found in various other diseases which are-] 
accompanied with lesions of the mucous membranes, such a 
variola, typhoid and puerperal fever, etc., in which d 
their presence is regarded as entirely accidental. 

' HittheiluHKea aus deiu k. Gesuadhtitsnnte, Berlin, vol. 11.. 1684. ' 
Abstraoted by Dr. J. W. Hiiue In " Micropamsites iii Disease,'" New J 
Sydenham Soo., 1886, and by Dr. M. Piitnam-Jaoobi, in the Quarterly 
Bulletin of the Clinical Society of the New York PoHt-Cfraduat« Medi- 
cal School and Hospital, August. 1H8.'). 



The bacilli were probably the same which had betn first 
described by Elebs. They are non-motile, either straight or 
cur\'t!d, about the len^h of the bacillus of tubercle, hut twice 
as thick. They were found exclusively in those typical cases 
of diphtheria which were characterized by thick false mem- 
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brane in the fauces, larynx and tmchea. In this false mem- 
bra ne they were very numerous, and they were foimd in deeper 
layers of it than were the micrococci and other accidental bac- 
teria, which only occurred superficially. ITie bacilli were not 
found in the internal organs, the blood-vessels or the lymphat- 
ics, and if they are really the cause of diphtheria, they are so 
not by themselves penetrating the system, but by producing: 
a poison which first acta locally, pi-oducing tissue necrosis, 
vascular paralysis and dilatation, and exudation of fibrogenous 



lymph, and then entering the circulation causes the constitu- 
tional disease. 

The bacilli were not found in all typical cases. It was, 
however, possible that they might have been present, but have 
died and been eliminated before the patient's death. The re- 
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suits of the histological investigutions were upon the whole in- 
conclusive. 

The bacteria described were next cultivated by the usual 
processes for isolation from the fourth to the twenty-fifth gen- 
eration. 

The products of these cultures were then inoculated upon 
mice, guinea-pigs, rabbits, monkeys and birds. 

Inoculations with the streptococci in no instance produced 
a disease even resembling diphtheria. For this and other rea- 
sons Loeffler concluded that they cannot be regarded as the 
specific cause of the disease, though it is probable that they 
may under some circumstances produce a disease resembling 
diphtheria. 

Cultivations of the bacilli introduced beneath the skin of 
guinea-pigs and small birds killed them, producing whitish or 
hemorrhagic exudations at the point of inoculation, and exten- 
sive subcutaneous oedema, the internal organs being unaffected. 
Inoculated in the trachea of rabbits, fowls and pigeons, or the 
vagina of guinea-pigs, the poison produced a false membrane. 
There was also the characteristic alteration of the vascular 
walls which shows itself by bloody oedema, hemorrhage into 
the tissue of the lymphatic glands and effusion into the pleural 
cavity. The bacilli have, therefore, the same effect as the 
diphtheritic virus. 

Their specific character is seemingly opposed by the follow- 
ing facts : They were absent in a number of undoubted cases 
of diphtheria; they were not present in typical quantity and 
arrangement in the artificially produced pseudo-membranes; 
they had no effect when applied to the uninjured surface of 
mucous membranes in some animals otherwise susceptible to 
their action; animals which survived showed no paralysis; 
identical bacilli were found in the saliva of healthy children. 
Proof that these bacilli are the cause of diphtheria is therefore 
incomplete, though the possibility of their being so is not ex- 
cluded. 



The investigations of Babes ' in twenty-four cases of diph- 
theria confirmed in a general sense the observations of Loeffler. 
In every case there were streptococci and the bacilli of LoelHer, 
In the cultures made from false membranes the streptococci 
wen? more numerous, hut the bacilli invaded and overwhelmed 
tliein, remaining finally the sole masters o[ the field. 

Tlie baeUU were found in the depth of the tonsils in deuse 
masses, and sometimes in tlie retro-pharyngeal ganglia, bi 
the bronchial ganglia streptococci only were found. These 
bacteria were in some cases accompanied bj' other pathogenic 
microbes — the staphylococcus aureus and an encapsulated mi- 
crobe resembling that of pneumonia. 

In cutaneous diphtheria bacilli were obse^^'ed not only in 
the false membrane, but also on the free surface of thepapillte, 
and in smaller numbers in the connective tissue and the di- 
lated vessels of the mfiamed papillae, and more mrely in the 
tissue of the derma. 

In reference to the organisms of human diphtheria, Comil 
and Babes say: "We think that the bacilU of Klebsand Loell- 
ler may be regarded as the most important agents in the 
production of the false meuihrane of true diphtheria, but it 
must be admitted that physiological researches in the casi' of 
that disease have not yet given their final lesponse." 

Dr. A, IVEspine,* President of the Medical Society of Ge- 
neva, has found the bacillus of Loeffler in everj- one of fourteen 
cases of diphtheria and croup, and absent in all of twenty-four 
cases of simple anginas studied by him. In a case of croup a 
pure culture was obtained which preserved its pathogenic 
powers through twenty-five generations, as was proved by 
inoculation experiments. Dr. D'Espine believes that this is 
the pathogenic organism of diphtheria and croup, that it pii»- 



' " Lea Biiotiirieji et leiir rfile dana ranatomie et i'histoloRie imtholof;- 
tqtlra den liiAtAdie« ItirectieUMeH." piir A. V. Coniil (it V. Ba.bM, Parifl, 
1^««. p. 4JW. 

'R«vu«i MtHlic-iili- ilt^ la Puisne Roninnde. No. I. Jjiuuary. 1S88. p. 40. 
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duces a leucomaine which, wlien absorbt'd, gives rise to the 
systemic poisoning, and that its presence or absence may be a 
reliable diagnostic criterion. 

On the other hand, Von Hoffmann- Wellenhoff ' has found 
the bacUlus of diphtheria of Loeffler in seven cases of pharjTi- 
grcal diplitheria, in three cases of measles, in six out of nineteen 
cases of pharj'ngritis complicating scarlatina, and in four out 
of eleven cases which had no perceptible abnormalities. Tests 
in regBrd to the virulence of cultures of these bacteria showed 
that a number of those which wei-e obtained from diphtheritic 
as well as non-diphtheritic cases caused in animals the symp- 
toms described by Loeffler, while other cultures morpholog- 
ically identical with them were perfectly harmless in the ex- 
periments made, 

Oeptel in his late important work, Die Pathogenese der 
Epidemischen Diphtherie, Leipzig, 1887, page 141, et seq., re- 
fening to his former statement (previously quoted) that he 
liad always found the micrococcus accompanied in diphtheria, 
by a rod-bacteriuin, states that this rod-bacterium and the 
bacillus of Klebs and Loeffler verj- nearly coincide in their 
measurements, and also in the knobbed appearance of one or 
both of their extremities, and arc in all probability iden- 
tical. 

A new series of observations by Oertel on the micro-organ- 
isms present in diphtheritic membrane, maybe roughly stated 
as in general correspondence with those of Loeffler. 

In a recent series of post-mortem examinations Oertel has 
failed to find mici-ococci present in the kidneys in any case. 
This difTerence from his earUer observations he explains by 
the fact that the more recent cases have been of a less markedly 
septic type than the former ones. 

While these facts obviously suggest the hypothesis that 
diphtheria is the result of a mixed infection by specific bacUU 

' Archives of Ftediatrics, January, 1889, rroiu Johrb. I. Kinderh,, 



and septic micrococci, Oer- 
tel does not considtT that 
this conclusion is as yet ful- 
ly ostablished. 

Oerte! also states that 
no bacteria can be found in 
diphtheria in the interior of 
the diseased cells in any sit 
uation, nor in the necrobn 
tic foci at any stage, nor J 
the parenchyma of the in 
temal organs, nor on their 
surface in such situations as 
make it probable that the^ 
are the immediate cause of 
the disease. Hence it is to 
l>e infern-d that their mor 
bific action must be due to 
the chemical poisons or 
ptomaines which they cause 
to be produced in the sub 
stances in which they livi 
He believes that this i>oison 
or viiiis first passes iuty 
and through the epithelium 
induces alterations in tht 
tissue-fiuids, excites irrita 
tion and inflammation, aud 
thus inaugurates the trail 
of morbid and necrobioti 
processes which is elscwheri 
described. In the course of 
these processes the poison 
is reproduced both by the 
multiplication of bacteria 
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and by fermentation-changes in the decomposing substances, I 
and becomes more and more widely diiTiised. 

Diphtheria, as a general rule which is subject to relatively j 
very few exceptions, occurs only on those surfaces of the body I 
which are exposed to the access of the air. This suggests that < 
among- the conditions which are usually necessarj' to produce • 
it is the pivseiice of free oxygen. Bacteria, according as the 
pwsence of free oxygen is necessary or hurtful to them, a 
classed as aerobious or anaerobious. From the circumstance ■ 
just referred to it has been inferred that the bacterium of diph- 
theria is aerobious. Dr. B, K. Rachford,' in taking this view, 
suggests that tlio occasional, but rai-e, occurrence of diphthe- 
ria in the stomach and intestines, where free oxygen is not 
present, may take place undci- exceptional conditions in which 
oxygen is supplied in some unstable combination in which it 
may be utilized for the sustenance of the bacteria of the dis- 
ease, and that that condition may be one of congestion and. 
erosion of the gastric or intestinal mucous membrane, in which 
the oxygen is thus supplied by the oxyhicmoglobiJi of the blood. 
In pi-oof that this explanation Is not far-fetched he cites the 
fact that strictly aei-obic germs.such as anthrax, live and mul- 
tiply in the body, deiiving their oxygen from this source. 

The search for the specific l)acterium of diphtheria has been 
stimulated by the general belief that diphtheria is a specific 
disease hke scarlatina or small-pox, which, according to prev- 
alent theories, must have a single parasitical cause. The hy- 
pothesis that it may, on the other hand, include several gea- 
erically related and resembling septic processes with specific ' 
differences and dependent on the action not of one but of vari- 
ous bacteria, has been entertained by some and is perhaps, at 
the present imperfect stage of our knowledge, worthy of a 
moment's consideration It is not inconceivable that croupous 
and diphtheritic inflammation may be capable of being excited 
by the action of more than one kind of bacterium, as it is 
" ■ Medical News, PebTa, 1889. 
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known that morbid processes closely resembling them may be 
by various chemical and mechanical agencies. 

ThiB supposition is favored by the remarkable dilTerences 
which have been obser\'ed in the form and course of these proc- 
esses. The dilferences in the clinical features and the psitho- 
lo^cal lesions of constitutional diphtheria are even more strik- 
ing, and altliough in the majority of cases they conform to 
certain general types, yet the de%'iation9 from those types are 
in some instances so wide that they would seem to be more 
readily explicable by the hypothesis of different infections, or 
" mixed " inflections, than by any other. That mixed infections 
or intoxications should occur through a favorable habitat 
being afforded to somt> pathogenic organisms by tissue changes 
previously caused by others, or the conversion thereby of pre- 
viously innocuous to pathogenic ones is io accordance with 
many known facts. 

It can hardly be doubted that the important questions 
thus suggested respecting the etiology of the various forms 
and complications of diphtheria, will ere long be finally an- 
swered by the multiplication of precise investigations. 

The following conclusions from facts and considerations 
which have now been presented maybe i-egarded as probable: 

1. Diphtheria is caused by a parasite which has the follow- 
ing characteristics: Its growth and multiplication outside of 
the body are favored by dampness and insanitary conditions, 
and it is reproduced in the disease; its presence on mucous 
meinbranra is sometimes Innocuous; its vital activity la greatly 
increased under the conditions which prevail during an epi 
demic; its pathogenic action is greatly favored by pre-existing 
morbid conditions of the body, and especially those involving 
lesions of the epithelium ; it is transmitted from one person to 
another by the various processes which are most usually in- 
cluded under the terms contagion and infection. 

S. This pivrasite causes diphtheria by being implanted on a 
mucous menibrane or a wounded surface of the body or in its 
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more superflciiil tissues, and there prtxlucing a chemical poi- 
son, or ptomaine. 

3. This poison, or ptomaine, by its direct action on the tis- 
sues and vessels causes the local diphtheritic process, in the 
course of which it is reproduced and more and more widely 
diffused, and by its absorption from this source into the gen- 
eral circulation causes the constitutional disease. 

4. This morbid process is oft«n accompanied or followe<i by 
the invasion of the body by other pathogenic bacteria, to which 
various complications are due. 

5. No bacterium thus far discovered in connection with 
diphtheria can furnish by its presence or its absence a reliable 
criterion for diagnosis. 

Incubation.— The period of incubation in diphtheria — that 
is, the time from the actual reception of the contagium into 
the system to the appearance of the disease — is for obvious 
reasons in the great majority of cases impossible to ascertain. 
The only cases in which it can be accurately estimated are 
those in which the disease is known to result from a single ex- 
posure of short duration, and even in these cases there is an ele- 
ment of uncei-tainty, since there is reason to believe that the 
germ of the disease may be carried about the person innocu- 
ously — perhaps even on the buccal mucous membrane — for 
some time before it begins to exert a morbific influence. 

There are, however, abundant data for estimating the min- 
imum period of incubation in instances in which the disease has 
been brought to the members of a family or a school, or the 
inmates of a hospital, by persons affected with it. My own 
observation in many such instances corroborates that of most 
authors that the minimum period of incubation is usually about 
two days. Dr. Morell Mackenzie ' relates an instance in which 
a child had the disease with abundance of false membrane the 
next morning subsequent to the afternoon of her first exposure, 
and another, equally definite, in which the interval between ex- 
I Op. cit. p. 30. 
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posure and the development of the disease was fifteen days. 
A child in a family which had a few weeks before removed from 
a village in Pennsylvania where there had been no diphtheria 
to a neighborhood in this city where diphtheria was endemic, 
took the disease. During her illness her father, who liud re- 
mained behind, joined his family and at once devoted himself 
to the care of the chUd. The second morning (less than two 
days) after his aiTival he came to me complaiuing of sore 
thi-oat, and proved to he suffering from diphtheria. The usual 
period of incubation in diphtheria, in the sense in which the term 
is defined above, is probably from two to five or six days, 
though the interval between exposure and the resultant disease 
may he several weeks. 

In 1876 I saw, with Dr. J, E. Janvrin. of this city, a case of 
diphtheria at Dobbs' Ferry, of which the history was as follows: 
Mrs. H., with her son, aged seven, and his nurse, went on Sep- 
tember 1st to a hotel at Long Branch. On September 10th 
Mrs. H. was there attacked with diphtheria. There had pre- 
viously been other cases in the hotel. The child and nurse 
were at once sent t« their home at Dohbs' Ferry, and Mrs. 
H. carae to a hotel in this city, where she was attended by 
Dr. Janvrin from September Utb to 19th through a severe 
attack of pharyngeal diphtheria. She i-e turned to her 
home on October 1st. On October 34th her son was 
attacked with a most malignant form of the dise^sb, which 
terminated fatally. The probabilities in this case were either 
that the child had carried about himself the germs of the dis- 
easie for forty-four days or that lie had received them from his 
mother within the twenty-three days before his attack and at 
least twelve days aft-er her recovery. There had been no pre- 
vious cases of the disease at that time at Dohbs' Ferry. 

[Some recent important contributions to the etiology of 
diphtheria are appended at page 359,] 



CHAPTER III. 

PATHOLOGY. 

Diphtheritic false membrane may be generally described 
as a somewhat tough, firm, compact, elastic substance. Its 
color is a yellowish or grayish white. In thickness it varies 
from that of a mere pellicle to two or three millimetres, and in 
extent from a minute patch to a coating of the whole surface 
of the mouth and throat or a lining of the air-passages. In 
texture it is usually irregularly flbrillated, but is sometimes 
amorphous or granular or lamellated, and these conditions are 
often intermingled. It is tasteless and odorless, is insoluble 
in water, is dissolved by caustic alkalies, swells up and be- 
comes transparent under the addition of acetic acid, and in its 
physical and chemical properties closely resembles fibrin. 

Under the microscope false membrane is seen to consist of 
a network of fibrinous threads of varying thickness and close- 
ness, in the meshes or interstices of which are cells, namely 
leucocytes, red globules or epithelial cells, which have usually 
undergone a peculiar necrotic transformation. The relative 
proportions of these elements vary greatly in different cases. 

Diphtheritic false-membrane was regarded by the older 
writers as a gangrenous eschar, by Samuel Bard as altered 
and inspissated mucus, by Bretonneau and his successors as a 
coagulated fibrinous exudation anstlogous to that which occurs 
on the surface of serous membranes. It will be seen that there 
was an element of truth in all of these views. 

According to E. Wagner^ false membrane is the result of 
a peculiar necrobiotic metamorphosis in the epithelial cells, 

» Archiv. f . Heilkunde, 1866, Bd. vii., p. m. 
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which become enlarged, porous and irregular in shape, sending 
out peripheral projections which unite with those of adjoining 
cells, forming a. homogeneous network in which nuclei can no 
longer be detected, and an accompanying infiltration of the 
cofion, and, in some cases, the subjacent tissues, with new cells 
and nuclei and sometimes extravasated blood. 

Buhl ' observed also an infiltration of the tissue of the mu- 
cosa, even in situations where it was not covered by false 
membrane, with cellular or nucleolar bodies. This inQltration 
he found widely diffused thi-ough various organs and regarded 
as characteristic of diphtheria. 

Boldyrcw'and Steudener* opposed the views of Wagner 
as not confirmed by their observation, and assigned a leading 
place in the formation of diphtheritic membrane to vascular 
exudation. 

Both of the processes just referred to, namely, fibrinous 
exudation and the necrotic metamorphosis of cells and tissues, 
are included in more recent views of the formation of diphthe- 
ritic membrane. 

The precise circumstances which in all cases favor or pre- 
vent the coagulation of inflammatory oxudiitions upon the 
surface of mucous membranes are not fully known. Weigert ' 
has shown that in order that it may take place the epithelium 
must be wholly or partially destroyed. 

The coagulation of fibrin is not a mere solidification of a 
substance which previously existed as such in solution in the 
effused fluids, but is a new formation from the flbrin-generators 
which they contain. According to Alexander Schmidt the 
plasma of the blood contains fibnnogen, and the white corpus- 
cles and probably other cells furnish flbrinoplastin and a fer- 
ment. When the white corpuscles die and are dissolved in tJie 
plasma the result is the production of fibrin. 

'Zeilschr. f, Biol- Bd, iii.. S. aill. 18H7. 
'Arfhiv. r. Anat. n. Phya,. 1872. p. 70. 
'Vbch. Arcliiv., 1872, Hv.. p. .100. 
'Virch. Ar.'hiv.. Bd. Ixxis. 
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The peculiar nietaraorphosis of ceils and tissues which i 
occurs in tlie formation of pseudo-membnine was named by ] 
Cohuheim coagulative necrosis, and its nature was made known | 
to us chiefly by Weigort. It is a coagiilation which occurs not ] 
only in effused vital fluids, but in the substance of cells and 
tissues. That it shall take place it is necessary that the cells { 
or tissue elements shall die or be in the process of necrotic de- I 
generation, and that then effused lymph shall ^ow through J 
them. Fibi'in is formed within the tissue by the union of ita I 
two components just referred to. The death of the cells or tis- I 
sues may be the result of injury from physical or chemical or ' 
thermal agencies oi- from arrested nutrition; the effusion of 
lymph is due to the vascular changes which accompany inflam- , 
niation. 

Riudfleisch' says: 

" Coagulation necrosis is to be distinguished from the sim- 
ple death of a part by the presence of a coagulated albuminous ] 
liquid which accompanies the transition from life to death in I 
the cells and tissues. This liquid bears such a strong rea 
blance to coagulated Qbrin that one is tempted to consider , 
them the same, except that the macroscopical and microscopi- 
cal examination pi'oves that the coagulation is chiefly present I 
in the interior of the cells and in other constituents of the tis- 
sues. The microscope shows a peculiar homogeneous tendantgf j 
of the cell-protoplasm, accompanied by a total disappearance I 
of the nucleus. Thus the cells lose their sharp outline and b&- I 
come flaky masses, inclined to adhere to each other and fall 1 
into large irregular formations of membranous consistency. 
The frequent wax-like appearance of these coagulations is a 1 
peculiar feature, indicating their thorough impregnation witbl 
a strong refractive albuminous body." 

Virchow divided the process by which false membrane i 

produced, and the n?sulting false membranes themselves, into 1 

two principal classes, the croupal and the diphtheritic. Grouped 1 

' " EleuiBiitB of Pathology." 
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fiilse meiubrane may be roughly stated to be that which lies 
superflcially and loosely upon the mucous membrane affecled, 
and is mainly a fibrinous exudation; the diphtheritic that 
which penetrattss it more or less deeply, and is in reality an 
I'schar in it or even beneath it. This classiHcation is now ^'n- 
erally admitted to be based on diflerences in degree and in ana- 
tomical relations rather than in essential pathological nature. 

Ziegler describes the various processes by which false raeni- 
bnvne is formed and their products, according to views now 
prevailing, with such clearness that 1 shall quote from his 
statements : 

"Croupous Inflammation.' — When a mucous membrane 









^ses-: 



Fin.5.-Croupoui Memhraih..- i,..,.i .,.1 '.^—i...^. (x SBO 
mrnibmw; b. upper lajwuT ttiu umc'iua uienibriuui, luQltTBti 
nUmautsaml ^ruiulHof flbrlDi d. piUHMrpuBclca. 

is HO injured that its epithelium Ls here and there partially de- 
stroyed, and at the same time its blood-vessels are so damaged 
that an abundant exudation is poured out on the surface, co- 
agulation of the latter may take place. In this way a pale 
yellowish membrane is formwl on the surface, consisting of 
fibrinous filaments and granules beset with pus-corpuscles, or 
of shining homogeneous blocks representing colls which have 
undergone coagulative necrosis. This false membrane is con- 
nected with the underlying structures by fibrinous threads, 
but is usually loosely adherent and can be readily stripped off, 
disclosing the red hypersemic mucous membrane beneath. 
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The epithelial cells are always more or less injured, being either I 
necTOtic or in process of degeneration and desquanimatioii. I 
The fibrous structuro of the inflamed mucous membrane al- 
ways contains liquid and cellular exudations. 

" Diphtheritic Inflammation. — When a mucous membrane I 
is injured in such a way that its epithelium dies without des- I 
quamation, while its hlood-vessels are daniiiged and pour out I 
an abundant exudation, it sometimes happens that the dead! 
epithelial cells become saturated with the fxuded liquid andt 




Fra, e.— Serlinn Ihroogh Uin I'mU In DIphltKiilin Faudum. (Anlllne-hriK 
X 7S,> n, donuaL epithelium; b, aorniol arenlur tissue; c, necrased ppllhelluin ti 
Inio B mane miflli-work ; d, areolar tlnue [nflltratsd witb Dbris ai 
ruSBels: / tuemarrtuige; 0. beapB of mlcrococcL 

then pass into a peculiar condition of rigidity akin to coagula- 
tion. The seat of this change appears to the nakud eye s 
dull grayish raised patch surrounded by rt-d and swollen mucous I 
' membrane. The exudation is rich in albumen and the trans-fl 
formed cells take on the ajipearance of a kmd of coarse mes)>J 
workalmostor altogether devoid of nuch'i, Thesul>-epitbelial4 
areolar tissue is beset with filaments of fibrin and leucocyteSil 
Haemorrhages are not uncommon. Inflammations of 1 
kind, in which the tissue itself coagulates into a solid mass, an 
called diphtheritic. "WHil-u the nt-crosis and coagulation e 
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only to the epithelium we may speak of the proce.ss as miper- 
jicial diphtheritis. It is by no means necessary " either in 
croupous or in diphtheritic inHamniation, "that the whole of 
the epithelium should perish at the outset; some part of it at 
least may perish secondarily in consequence of the inSamma- 
tion." 

The anatomical and histological distinction between the 
croupous and the most superficial form of diphtheritic false 
membrane is, therefore, that the former consists mainly of 
coagulated fibrin and lies auperflcially over the epithelial cells 
{sometimes among or beneath them) being connected to the 
mucous membrjinc only by filamentous attachments which are 
easily broken; while the latter, even when superllcial and thin, 
consists mainly of transformed epithelium which remains in 
close apposition to the inflamed living tissues beneath it, so that 
if it be torn from Ihem oi- destroyed by chemical agents a raw 
and bleeding surface is exposed. 

" Deep or parewhymatoua diphtheria is characterised by 
the coagulation, not merely of the epithelium but also of the 
underlying connective tissue. The epithelimu in some oases is 
lost altogether, and then the diphtheritic patch consists of 
dead connective tissue only. The patch is turbid and granular 
in texture, or it may be homogeneous or composed of amor- 
phous hyaline blocks. The nuclei are always more or less com- 
pletely lost. Tlie small vessels which permeate the patch show 
signs of a homogeneous transformation of theii- walls. Tho 
dead tissue is separated from the living by a zone of cellular 
infiltration. Fibrinous filaments are seen here and there 
through the mass. The lymphatics in the neighborhood con- 
tain coagula and leucocytes." (See Fig. T.) 

Oertel ' in his latest work presents with gi-eat minut«neHs 

and detail the irsult-s of his i-eaearc.hes int^i the histological 

changes which occur in diphtheria. These consist primarily 

and essentially in a characteristic degenerative metamorpho- 

' " Die P»ttiogm)c«o der Epldeuiisohen Diphtfaerie." Lefpsig, 1887. 
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sis in the cells and their nuclei. This takes place especially ijM 
the cells "which are derived from the white blood eorpuscleaitil 
and are known under the collective name of leucocytes." Thdl 
nucleus shows signs of retrogressive metamorphosis. Tliel 
nuclear membrane breaks up; the nuclear and the cellular ■ 
substance run into one mass, and the different forms of chro- I 
matin undergo a similar change. The longer this process has I 
continued the fewer are the colorable fragments of nucleus I 
vesicles, granules, etc. The nuclei or granules exliihit peculiarj 




m of the UtuU Id a (.ue u( Dlpl lIiirnHs FouLium CTbn rplthellnm >!■■ 
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b; r, citravniiBtetllxiicocytcs, d, DbrmoiuexudalioD <■ bltwd-veSKU ; /, 
IrmphMicrasel oonUUnlDg lell^ and Hbiiu 

forms, as if hgatured and partially divided in two; freenuclec 
and granular vesicles are seen, and others which areconnectc 
by minute threads. The protoplasm and the nuclei are traii»'9 
formed into a homogeneous duid and llnally coagulating sutHfl 

stance. 

ExFLAHATioN (IF FiouBE 8. — Section of a ptphtherltlc PhBryDgeal Kaco 
False Tnembraoe [ncndp 1 by typlcnl rod-Bhapn< bocKrliL Culls la different stages oT (I 
coinposltiiui Bad dMolim. NBcnals of thiMn eells and ot (Kb upper layera of Uie mucot 
membnuie^ AdvAnctunecit of nnraui] uelts froni Ute dnfper Layi^r^ a, iiBOmUc tone^ b, dl 
rasi^soaei e, nppiiruiUy imrmol tissue; F.S., flbrimius network; B.i'., bacEerUI wgeta- 
tionn; K.B , ledciilur DU>.1'>1 v,-;ih poHeml uTaninmmC ot mloniblo nurlcar subibinasi | 
Z. K., Knnular detritus; Sch , iriiiciius meaibrabe; d.^l., direct dlrlslun of the nucltl. u tt J 
bjrllKBture. l"Kemabai.-hDaniui;"l; i.F*,, ivlla n-ith ladlnKt nuclear ti-ngnienUUon—Pulih I 
morpbous nuclei; L, leucocytes !□ Uie dwper layers of tbe diuimhs and sub 



'^1. ■ 









V 



«■ ^ ^ 






•^' ' 



%-' 






■{! '-■ ■.. ^ ^f^*' 



^^ ^^, 






s » 






1VV= 



fOK. 



f»':«-. 



^J'^'^c?^:;! 



:«>♦• 



H».e,-TbeDllrtill>ri 



54 



diphthkria; its nature AXD TUJIHTMENT. 



This change is not a purely chemical one, hut is also the r 
suit of the action of the serous and llbroj^'noua lymph which^ 
has exuded with the white corpuscles from the blood-vessa.>1s,.V 

The coagulation of this substitnce upon a five surface ocJ 
within the interstices of the mucous membrane or of thi? ti»-l 
sues beneath it, with an accompanying hyaline metamorphosis I 
of celLs, vessels and tissue-fibres, constitute false uiembraoe, as I 
has been already described. 

The characteristic cell-changes referred to are seen not only ' 
in false membranes and the subjacent tissues in every situa- 
tion, but also wherever the diphtheritic poison has penetrated,] 
and in a degre*- proportioned to the directness and intensity oP 
its action — in the tonsils and tho lymphatic glands, and Icf 
uniformly and typicallj' in more remote organs, as the stomad 
and intestines, the heart, the spleen, etc. 

The absence of the characteristic lesions in the lungs ig I 
opposed to the hypothesis of a primary infection of the system I 
through those organs. 

The inaugurdtion and extension of the diphtheritic process J 
are described as taking place in the following manner: TbO'] 
diphtheritic virus irritates the epithelium and the uppermosfl 
layers beneath it, occasioning a profuse emigration of leuco-l 
cytes. These cells, which have come as a protection, absorlv J 
the virus and become diseased, undergoing the necrobioticl 
changes which have just been described. Cells of various sizea | 
press fonvard to take up the struggle with the invading poi- 
son — among them the large protoplasmic cells which arecalled 
phagocytes. Thick and dense layers of these cells form far 
under the epithelium and All the whole mucosa, many of which 
show great alterations in their nuclei. These have undoubtedly 
taken up poison during or soon after their emigration from 
the blootl-vessels, and have become diseased. They soon fall J 
into a state of necrobiosis, and the result of these multiple ne- 1 
crobiotic processes and the irritation which they excite is the ] 
renewed accumulation of fresh cells, which in turn are exposed 
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to the ever-increasing poison ami are destroyed in grvat num- 
bers. The formation of extensive necrohiotie masses or depots 
in and beneiith the mucosa is the result of these occurrences. 

In connection with the morbid appearancfs which accom- 
pany diphtheritic inflammation various kinds of bacteria have 
in many civscs been observed on the surface of, and within, the 
false membranes and in the underli-ing- tissues and vessels, as 
has been stated in the chapter on etiology. 

The inflammatory processes which have been described oc- 
cupy a various length of time in reaching their completion; 
the croupous sometimes does this by throwing out successive 
exudations, which produce distinct layers in the resulting false 
membrane. This membrane gradually becomes macerated and 
its filamentous attachments to the mucous membrane weak- 
eni'd by muco-purulent secretion beneath and around it, so 
that it becomes detached either in minute or larger portions. 

The diphtheritic inflammation may terminate quickly with 
the production of a limited and superflciai necrotic patch, or it 
may pei-sist for some time, causing the death of deeper and 
deeper portions of the epithelial, the mucous and the sub-mu- 
cous tissues, the interpenetrating fibrinous network and bands 
being reintoreed by repeated vascular exudations, and an in- 
tense purulent inflammation being excited in the subjacent and 
surrounding tissues. When the diphtheritic process has ceased, 
the patches or sloughs, as foreign bodies, kf-ep up irritative in- 
flammation beneath and around them. The superflciai epithe- 
lial patches thus become inflltrated with pus and disintegrati'd 
or cast oil, and the deeper sloughs are more tardily detached 
by suppuration and deraarcative ulceration. In the former 
case the loss of epithelium is readily made good by the multi- 
plication of the epithelial cells which remain: in the latter a 
cicatrix results which in time becomes covered with new epi- 
thelium. 

In some cases the gangrenous form of necrosis is substl- 
tutvtl for the diphtheritic by the penetration Into the diseased 
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Issues and the i-apid multiplication in them of the bacteria of 
Iputrofaction. 

Either of the forms of InAammation above described may 
Vocciir on any mucous membrane. This fact shows that the 
FOccuiTence of either is sometimes determined by the nature 
and intensity of its exciting cause independently of local ana- 
tomical conditions. Yet as a general rule the occurrence of 
one or the other form of inllannnation is decided or greatly in- 
I fluenced by the anatomical peculiarities of the mucous mem- 
["braiie upon which it is developed. 

The mucous niemhi-aue of the mouth, the pharj-nx and the 
[ cesophagus is covered with thick pavement epithelium which 
' lies immediately upon the connective tissue of the mucosa 
without the inten'ention of a basement membrane. These 
conditions seem to favorthe limitation in area of pseudo-mem- 
, branous inflammiition and its deep penetration, when it has 
I onc€ gained a foothold, rather than its rapid superficial exten- 
1 gion and the throwing out of exudations upon the surface. 

The epithelium of this region, when in a healthy state, is 
probably impermeable by bacteria. An exception to this con- 
dition has been deiuonsti-ated by Ph. Stohr, in the case of the 
I tonsils, the epithelia of which show minute cracks or loop-holes 
I through which round cells emigrate, and through which, pre- 
I Bumably, micro-organisms may find entrance — a tact which 
may in part explain the especial receptivity of these organs to 
I the diphtheritic infection. 

The oro- pharyngeal mucous membrane is in most parts 
abundantly supplied with blood-vessels and lymph-vessels, the 
latter of which empty into various glands in the neck and 
face, the principal exception being the tonsils, in which both are 
compai-atively few. This peculiarity again may explain the 
fact that while tonsillar diphtheria is the commonest it is the 
least productive of general infection. 

The mucous niembriine of the nasal passages, except in the 
nostrils, and of the air passages, except on the true vocal cords 
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and the aryteno-epiglottic fold, is covered with cylindrical epi- 
thelium. This is separated from the subepithelial tissues by a 
bau^inent inisnibrane which is their uppermost layer. These 
anatomical couditions favor the "croupous" form of inflam- 
mation. 

"Ci'oupous" and "diphtheritic" inflammation, as above 
described, do not always icsult from infection, but may be the 
effect of a variety of other causes. Among these causes are in- 
juries from chemical, thermal and physical agencies. 

In Guy's Hospital Reports for 1877 I>r. Hilton Fagge i"e- 
ported eleven cases of membranous lar^'ngitis, with or with- 
out pharyngitis, which were directly caused by local injury to 
the throat, the injuries being -scalds by hot water, the entrance 
of a foreign body into the trachea, a cut throat, and trache- 
otomy for various conditions. Dr. Fagge remarks upon these 
cases ' that " they negative the a prion argument that the 
mucous membrane of the air-passages is not likely under 
simple (or non-specific) irritation to take on an inllammatory 
process attended with the formation of false membrane," 

In the report last i-efenvd to (page 95) an inti-ii-sting and 
instructive case is related which was communicated by Dr. 
Whitehead Beid. In the application of a bottle of eau-de-Co- 
logne Ui the nostrils of a lady who had fainted, a portion of the 
liquid flowed through her left nostril into her thi-oat. Symptoms 
of intense pharyngeal, nasal and laryngeal inflammation im- 
mediately followed. On the third day false membrane ap- 
peared in the pharynx and the left nostril. Pieces of mem- 
brane were several times coughed up. At length on the fifth 
day a perfect cast of the larynx, the trachea and the upiH'r 
part of the left bronchus, was expi'lled entire with immediate 
relief to the vocal and respiratory symptoms, and the temper- 
ature soon fell below the normal. Small pieces of membrane 
continued to be coughed up, and membrane remained in the 

' Report of Committee of the Royal Med. and Chinirg. Society, 187S, 
on the relatione of Meiiibr&nous Croup and Diphtheria. 
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left nostril until tlie seventh day. The lady subsequently made ' 
a complete recovery. There was never any albumen in the 
urine; no paralysis followed. She had Ixjen exposed to no 
scarlatinal or other poison. There was no diphtheria in the 
village. Neither of her young children, who were constantly 
with her, became ill. On microscopic examination the constit- 
uents of the expelled cast were found to be identical with those 
usually found in croupous pseudo-membrane occurring in lhos<^ 
localities. 

Many instances are on recoi-d of the pi'odiiction of croup- 
membrane ill the throats and air-passage.s of lioi-ses and cattle 
by their inhaling smoke and heated air in burning stables, 

Pseudo-membrane has been artificially produced in the 
trachea of animals by many experimenters by the application 
of various chemical irritants; by Bretonneau by means of 
tincture of ca nth ar ides and olive-oil, and subsequently by Tren- 
delenberg, Oertel, Wood and Formad,Weigert and many others 
by the application of ammonia, corrosive sublimate, arsenic, ' 
chlorine, carbolic acid, etc. The pseudo-membranes thus pro- ■ 
duced have been found by most of the investipitors referred 
to to be identical in all discoverable physical and chemical ' 
particulars with those ortlinarily occurring in disease. 

Dr. O. Heubner,' following the discovery of Cohnheim and 
Litten, that coagTilative necrosis may be produced in a portion 
of mucous membiTine by temporarily cutting off its blood- 
supply, selected as the most suitable one for his experiments, 
for anatomical reasons, tliat of the fundus of the urinary blad- 
der of the rabbit. By ligating the neck of the organ the cir- 
culation was completely arrested. Tlie ligature was removed 
after two hours, when the circulation was restored in those 
vessels which were fi-ee from thrombi. The I'esult of the oper- 
ation was, first, a swollen hiemorrhagic (edematous condition ' 
of the mucous membrane, the epithelium being loosened and 
its more superficial layers enlarged; and by the second and 
' Die E»periiiientel!e Diphtherie. i«ipiic;. IfWi- 
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third day, in patches, a necrotic transrormation of the epithe- 
lium, the mucous membrane and the submucous tissues into a 
firm yellowish layer which was morphologically identical with 
true diphtheritic membrane. The steps in this process are, 
fli-st, necrotic changi^s in the cells and other coustituenlsof the 
tissues, including lesions in the walls of the blood-vessels from 
inanition during t lie interruption of their blood-supply ; second, 
the current being restored, inflammatory exudation through 
the dead and dying tissues, the result of the vascular lesions, 
the diphtheritic process being thus seen to be a nicely adjusted 
combination of necrosis and inflammation, in which the tissue 
elements must be dead or in process of dying, and the blood- 
vessels also injui-ed but not yet dead or occluded. 

The process of pseudo-membranous formation resulting 
from either of the causes just referred to seems to be an en- 
tiix'ty local disease, and neither accompanied with constitu- 
tional poisoning nor communicable to othere. Heubner found 
his diphtheritic products uninhabited by any bacteria except 
accidental ones, and they were inoculated into other animals 
without result. 

The facts jiist referred to have an obvious bearing on the 
mooted question of the identity or divei'sity of membranous 
croup and diphtheria, or, more precisely stateil, the question 
whether all casi-s of membranous croup are cases of diplil lie- 
ria. They place it beyond doubt that pseudo-membranous 
croup, ill tbe histological and anatomical sense of the term, is 
a condition which may be excited by a variety of causes, of 
which diphtheritic infection is only one. 

In the clinical sense, however, as described by many author- 
ities, simple membranous croup is a non -infectious phlegmasia 
of the larmgeal or the laryngo-tracheal mucous meinbnine, 
and is the result of meteoi'ological conditions, which act upon 
it either as direct irritants or indirectly through the organism 
by the series of reflexes known as " catching cold." By far 
the more usual ellect of this class of causes upon the mucous 
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membranes is the production of catarrhal inflammation. That 
they should excite instead croupous inllammation in excep- 
tional instances is explained by the supposed especial inten- 
sity of the irritation produced in those cases and by individual 
predisposition. 

Testimony to the effect that not a few cases of pseudo- 
membranous lar>-ngitis have occurred, wliich were in no way 
traceable to diphtheritic or other infection, and followed ex- 
posui-e to cold, to cold and dampness, to sudden changes of 
temperature or to cold winds, which were accompanied with 
no evidence of constitutional diphtheritic poisoning' nor com- 
municated contagion to others, abounds in medical literature 
since the time of Home, Much of it, wlien examined by the 
light of our present knowledge of the diseases in question, 
must be rejected ; but not a little remains which is so precise 
in character and from such competent sources that it cannot 
reasonably be doubted. 

Statistics seem to show a much more direct etiological 
relation between meterological conditions and membranous 
croup than between them and diphtheria. In a larg* aggi-e- 
gate of fatal cases of membranous croup collected by Hirscb' ' 
the number occurring between October and March is to those ' 
occurring in the warmer half of the year nearly as two to one 
— a much larger ratio than that in the case of diphtheria, as 
shown in the chapter on etiologj-. The gross inaccuracy of 
the nosological classification in most such statistics must bo 
conceded; but the difference referred to would probably be 
greater rather than less were they more accurate. 

Fi'om the opposite {Kiint of view it is argued that some ap- 
parently typical cases of membranous croup prove to be cases j 
of diphtheria by developing in their later stage, if they last ' 
long enough, the constitutional symptoms of diphtheria, and I 
that othei-s have been followed by cases of untguestionable 
diphtheria which were evidently due to their contagion; that 



'Oil. 



, p. 03. 



PATHULOCY. , ai 

the absence of diphtheritic constitutional poisoning in other 
cases may be due to tlieir short duration before death is caused 
by iisphyxia, and also to the fact that for anatomical reasons 
absocption of poison takes place much less readily from *' croup- 
ous" inflammation in the larvnx and trachea than from diph- 
theria in the pharj'nx or nares; that membninous laryngitis is 
of very frequent occurrence in connection with diphtheria, and 
is sometimes its initial manifestation, and that apparently 
typical cases of membranous croup occur with especial fre- 
quency in some epidemics of diphtheria. 

The truth of all these statements and their force as arffu- 
ments are unquestionable; yet it seems very doubtful if they 
can be made to apply to or to explain all of the cases originally 
referred to. Mon^over, it seems a very probable supposition 
that a particular case of disease, occurring in places in which 
diphtheria is endemic or epidemic, or in which septic influences 
are present, may begin as a local non-infectious membranous 
croup and subsequently become infected by those agencies and 
thus convert-ed into true diphtheria, since croupous inflamma- 
tion must furnish an especially favorable soil for such infection. 
Again, the view that there is a membranous croup which is not 
due to diphtheria is strongly favored by the occun-encc of the 
rare analogous affection, idiopathic, fibrinous oi' ci'oupous 
bronchitis, which seems to be due to the causes of catarrhal 
bronchitis, plus an individual predisposition, and cannot be 
supposed to 1)0, in all cases at least, a form of diphtheria. 

Virchow. in 18(*.'>, rejstsited to the Berlin Medical Society 
that he had never been able to admit that all cases of fibri- 
nous laryngitis and tracheitis were due to diphtheritic poison. 

A final answer to the question under consideration can only 
be the result of a fuller knowledge than we at present possess ; 
but the facta which we have seem to me to establish a basis of 
strong probability for the following conclusions: Membranous 
croup, as above described, and diphtheria are two distinct 

ictions, Simi)leiriembi-anouscroup is a comparatively rare 
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form of dist'ase. In regions in which diplitheria is endemic or j 
epidemic the two affections are so liable to be inter-complicated i 
or confounded tliat the distinction is practically valueless. 

In following the progress of diphtheria from local to gen- 
eral we have to note first the evidences of the entrance of poi- ■ 
son from the seat of the local affection into the lymphatic and 
vascular systems. Penetrating the lymphatic vessels to the 
lymphatic glands, it produces inflammation in them, and this 
inflammation is to he observed in the glands which are thus 
directly connected with the part primarily affected. The 
glands are affected in various degrees, from a sUght enlarge- 
ment to an intense inflammation of the glandular structures 
themselves, and oftlic peri-glandular connective tissue. They 
are found on examination to he in a state of vascular engorge- 
ment and cellular hyperplasia, and the surrounding tissues 
oedematous and infiltrated with pus cells and occasional extrav- 
asations of blood. 

The absorption of poison occurs mainly through the lym- 
phatics, but evidently in some cases talces place through the 
capillary blood-veSsels, as is evidenced by the fact that tox- 
aemia is occasionally rapidly developed when there is little or 
□0 adenitis. 

The blootl is changed in color and in consistency in a con- 
siderable proportion of fatal cases. Tlio cause and nature of 
these changes are not fully known. In a majority of instances ■ 
the change is to a darken color and more fluid consistency 
than in health; in a smaller number it is to a brownish color ' 
and a turbid condition, in which it communicates a stain lilte > 
sepia. After death from asphyxia the dark color may be due 
to an excess of carbonic acid. When it is the result of tox- 
emia it has been attributed in part to the debris of the disin- 
tegrated red corpuscles. A marked increase in the number of 
white corpuscles has been observed ui some cases. There is 
also in the general disintegration of the constituents of the 
blood a diminution in the amoimt of fibrin. 
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Coagnla are found in the cavities of the heart iu many 
cases. These differ in form, size, structure, color and position. 
Some are said to have in these respects the distingiiishing 
characteristics of ante-mortem clots. 

Dr. Beverley Robinson,' as a result of many careful obser- 
vations, regards these formations as a fi-equent cause of death. 
His observations are corroborated by others, as by W. C. 
Chafley, M.B.,' who states that in twenty-three post-mortem 
examinations in diphtheritic cases made during the previous 
two and one half years at the Children's Hospital in Great 
Ormond Street, London, more than one half showed marked 
fibrinous deposits, "probably all ante-mortem." The gn^at 
majority of authorities, however, including Comil and Ran- 
vier,* Sanne,' Cadet de Qassicourt," and A. L. Loomis* believe 
that these coa^ula are not peculiar to diphtheria, but are 
formed under very various circumstances during the death 
agony, and are the effect rather than the cause of the cessa- 
tiou of cardiac action. 

Coagula are also found in the large veins and sinuses. 
Hemorrhagic infarctions, the result of emboh, occur in many 
situations — in the subcutaneous connective tissue, beneath the 
pericardium, and in the muscular tissue of the heart, in the 
lungs, etc. Venous tlirombuses are seen in the substance of 
the brain and its investments, the liver, the spleen and other 
orgnns. 

The heart is often healthy in appearance, but in some cases 
importantchangesareobserved. Among these are the effects 
of myocarditis. The muscular fibres are found to have under- 
gone granulo-fatty degeneration, and to have IxMiomeof softish 
consistency and of a light brownish or gi-ayish color, and to 

■" These de PariM." 1872. 

♦British MedipjU JouniiU, July 10, 1887. p. 131. 
'"Miuiiiel (I'himtoloKie patholo^qu^" 
*0p. cit, p. Iftl. 

1*"UK]a(lie« de rEnfiuice," t. iii. ^^^ 

*H«dicAl NewK. Nov. 1(1. l»4^^, p. I>H». ^^^^^H 
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contain scattered extravasatious of blood. These chan^-a ■ 
may be general or may be limiteil to a few fibres, and may 
occur In any portion of the heart-walls or in the columna? ear- 
ned. Their effect is, in proportion to their extent and their : 
degree of advancement, to produce dilatation and weakness of 
the heart. 

Endocarditis occurs in some cases of diphtheria as of other i 
acute infectious diseases, but is not a frequent complication, | 
It results in vegetations and fibrinous deposits on the val' 
especially the upper surface, of the mitral valve. These are i 
easily detached and may become the sources of the widely dis- I 
tributed emboli already referred t-o. 

The lungs are subject in diphtheria to a great variety of 
changes. These are mostly obser\"ed, however, in those cases I 
in which death has resulted from croupal asphyxia. Among 1 
tlie morbid conditions which are most frequently met with are j 
simple and pseudo-membranous bronchitis, broncho-pneumo- 
nia, pulmonary congestion and emphysema; more rarely lobar 
pneumonia, pulmonary cedema, pulmonary apoplexy, pulmo- j 
nary gangrene. 

Catarrlial bronchitis is in the majority of cases the accom- \ 
paniment of laryngeal diphtheria, but is not infrequently as- j 
sociated with the pharjiigeal and nasal forms. 

Pseudo-membranous Isronchitis in diplitheria is in nearly I 
all cases the extension downward of the lar^'ngo-traclieal 1 
atfection, though in rare instances the bronchial tubes alone j 
are aS'ected. 

Broncho-pneumonia, in its various forms and degrees, is of | 
very great frequency in the laryngeal form of diphtheria, , 
and is especially common in connection with bronchial dlph- j 
theria. 

Pulmonary congestion is also very common in connection! 
with laryngeal diphtheria, usually occupying the lower and I 
posterior portion of one or both lungs; the upper and anterior I 
portions are as fi'equently emphysematous. 
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The liver ia usually unaltered, but is occasionally en- 
larged and congested or affected with waxy or fatty degen- 
eration. 

The spleen is usually normal, but may also be enlarged and 
softened. 

The kidneys are the seat of the most frequent and important 
secondary changes occurring in diphtheria, but these changes 
are not peculiar or characteristic. The kidneys are alfected 
in most cases which tei'minate fatally from systemic poisoning; 
and they exhibit every degree of affection from a slight hyper- 
emia to the most intense inBammation. The most usual form 
of nephritis in diphtheiiaiK the parenchymatous, but the inter- 
stitial is not infrequent. 

The brain, in cases in which death has resulted from croup, 
exhibits venous engorgement in its substance and its mem- 
branes and extravasations of blood— the results of asphyxia. 
Serous effusions of the meninges and into the ventricles, pus 
and lymph on the arachnoid membrane, or a granular condi- 
tion of the white substance of the brain, have been observed in 
cases in which there had been gnive septicicmia and albumi- 
nuria with cerebral symptoms. 

In some observations after death from diphtheritic paraly- 
sis, no appreciable changes in the nervous system have been 
discovered. In some cases there have been various degrees 
of hyi>era;mia in the bniin and spinal cord, with minute 
dxtruvasa lions of blood, or in rare instances larger ones into 
their substance, and in some cases meningeal congestion with 
or without hemorrhages about the nerve roots. 

The lesions which are characteristic of diphtheritic paraly- 
sis are only revealed by the microscope, and are found in the 
peripheral ner\es which supplj' the parts affected, in the gray 
matter of the anterior comua of the spinal cord, and in severe 
cases of long duration in muscular flhres. especially in the soft 
palate, but occasionally in the extremities. 

The peripher.il lesions were first observed by Charcot and 
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Vulpian ' in a case or paralysis of Che velum palati. Some of I 
the muscular fibres in that ortjan weru in a state of fatty di?- ' 
generation. In the muscular nerves some of the fibres con- 
sisted of tubules emptied of their medullary substance. The 
neurilemma contained in some places numerousgmnular bodies 
with or without nuclei. Lorain and Lepine found similar 
changes in the soft palate, and Liouville in the phrenic nerves. 
Buhl * in one case found hemorrhages in the cerebml pia mater 
and cortex, infarcts In many parts of the brain and spinal cord, 
and the spinal f^ngUa. and nerve-roots swollen, the swelling 
being due to infiltration of the ner\'e sheaths and the intersti- 
tial tissue with nuclear bodies which he considei-ed character- ; 
istic of diplitheritic inflammation. Leyden found in one wise 
appearances of a "neuritis migrans " ascending toward the \ 
nerve centres as far as the medulla oblongata ; Oertel ' In one ! 
case multiplication of nuclei in the gray substance of the spinal 1 
cord, especially in the anterior comua, and hemorrhagic patches | 
in the cord and pia mater; Vulpian * in three cases " rarefac- 
tion " of connective tissue in the anterior horns, with altera- 
tions in the motor ner\'e-cells and slight increase in the number I 
of nuclei in the spinal cord; Pierret* in one case disseminat^l 
patches of spinal meningitis with peri-neuritis of nerve-roots. 
Dejerine* found in five cases constant changes in the ante- 
rior comua with consecutive neuritis of the corresponding an- 
terior spinal nerve-roots. The affected nerve cells were swollen 
in some instances, in others shrunlten, were indistinct, had lost 
their processes and were globular in shape. The number of 
nerve-cells in certain portions of the anterior cornua was di- 
minished. The small vessels were distended with blood and 
dilated, and hemorrhages from their rupture were observed in 

' Compt. rend, de Ih 8oc. de Biol., 1862. 

'Zeiteeh. f. Biol.. 1867. 

'Deutaches Arch. f. Klin. Med., vjii., IHTl. 

•Malad de Syst. Nerv.. 1870, 

'Compt. rend, de la Soc. de Biol., 18Ti. 

'Arch, dcphys. norm, et path.. I. v., j>. 107, 1878. 
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the anterior conma together with perivascular collections of 
small cells. Around the central canal there was cell-infiltra- 
tion of an inflammatory nature. Dejerine regarded this affec- 
tion of the spinal cord as subacute tephro-myelitis, the accom- 
panying neuritis of the anteiior spinal roots bdng secondaiy 
to the spinal lesion. 

Gaucher ' in one case found changes in the anterior comua 
and nerve-roots identical with those described by Dejerine. 
Abercrombie ' in seven cases, Percy Kidd ' in one case, and Dr. 
Mott of Liverpool, as reported by Percy Kidd, in one case, in 
which only the brain and spinal cord were examined, also 
found similar lesions in the latter to those described by Dejer- 
ine. Meyer ' in one case found inflammatory changes in the 
gray matter of the anterior and posterior comua of the spinal 
cord, degeneration of spinal roots and neuritis in phrenic and 
muscular nerves. Pitres* in one case found parenchymatous 
neuritis of the peripheral nerves and spinal nwts with no 
alteration in the spinal cord. Mendel * in one case found marked 
congestion of small arteries of the brain; capillary hemor- 
rhages in pons, medulla, and near the nucleus of the oculo-motor 
nerve; neuritis of peripheral nerves, especially the oculo- 
motor, abducens, agd vagus. 

' Joam. de ranatoiu. de Robin, 1881. 
'Trans. Internal. Med. Cong.. 1881. 
'Med. Chir. Trans., Ixvt, 1885. p, 138. 
*Virch. Arehiv., vol. Ixxxv,. p. 181. 
•Areh. de. Neurol., 1B86. xi.. p. 337. 
•Berliner Klin, ffoohensobr.. 12. 1885. 



CHAPTER IV. 

SYMPTOMS. 

Diphtheria is classed according to its localization as 
pharyngeal, nasal, laryngeal, ocular, vulvar, cutaneous, etc. 

According to its intensity, as mild, severe and malignant. 

According to the degree of toxic absorption, as benign and 
septic. 

According as it is idiopathic or supervenes upon other dis- 
eases, as primary or secondary. 

Diphtheria has many complications. These may be mainly 
due either to the mechanical interference of the false mem- 
brane with respiration ; as is seen in certain pulmonary com- 
phcations of diphtheritic croup, or to hamic poisoning, as is 
seen in the morbid affections of the kidneys, the heart and other 
organs. 

Diphtheria has also certain sequelae, the most important 
and characteristic of which is paralysis. 

Diphtheria of the Pharynx and Soft Palate. 

The pharynx is by far the most usual site of diphtheritic 
inflammation. Not only are a large majority of all diphthe- 
ritic attacks limited to this locality, but in a great proportion 
of all cases in which the larynx, the nasal passages or the 
mouth are invaded, the pharynx is also affected either prima- 
rilv or secondarilv. 

No portion of the pharynx is so often affected as the tonsils. 
In thirty -eight cases accurately described bj' me,* the location 



New York Med. Record, March 27th, 1880, p. 340. 



SYMPTOMS. 69 

of diphtheritic membranewasas follows: tonsils only, 11; ton- 
sils and velum palati, 3; tonsils nnd nares, 4; tonsils, soft pal- 
ate and nares, S; tonsils and tongue, 1; tonsils, nares, uvula 
and gums, 1 ; tonsils, nanss, soft palate and tongue, 1 ; tonsils, 
nares, soft palate, tongue and lips, 1; tonsils and larynx, 1; 
tonsils, soft palate and larynx, 4; uvula, 1; velum, 1; uvula 
and nares, 1 ; showing the tonsils to have been affected In 
thlrly-flve out of thirty-eight cases. From my observation of 
much larger numbers of cases of which my records are less 
complete, I think that this distribution is about an average 
one, except that in some epidemics the proportion of laryn- 
geal cases would be much greater. 

The Catarrhal Stage. 

The symptoms of the initial stage of pharyngeal diphtheria 
differ in no respect from those of the same stage of other forms 
of sore throat. As in them, there may be for a period varj'ing 
from a few hours to several days feelings of depression, slight 
chilliness, feverislmess, anorexia, nausea, headache, slight pains 
in the neck, back or extremities. A pronounced chill is less 
usual, but sometimes occurs. In children of highly suscepti- 
ble nervous organization there may be con\iilsions. 

Tlie temperature is elevated from one to several degrees, 
and the pulse is correspondingly aecelerated. 

At this stage of the disease, and as its first noticeable 
symptom, there are often pain and difficulty in swallowing, 
but sometimes there is an entire absence of subjective throat 
symptoms. 

If the throat \w inspected, however, it will invariably be 
found to be more or less reddened and congested. This ap- 
pearance may be general, but more usually is limited or un- 
equal, affecting especially one tonsil and its immediate sur- 
roimdings, or one of the faucial arches and the uvula, or a well- 
(h'flned patch on the anterior surface of the soft palate. 
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Thk Stage of Pseudo-Membbanous Formation. 

The transition from the catarrhal stage to the croupous or 
the diphtheritic, when watched, is seen to consist in a gradual 
doepenuig of the angry redness in one or more patches of the 
mucous membrane, and then the appearance upon them of (iota 
or streaks of a pearly or yellowish whiteness. Thest- multiply, 
extLmd and coalesce over the affected surface until it is co\*ered 
with a smooth, glistening layer (" croupous "), the margin of 
which is surrounded with a red or purplish ring. Or yellow- 
ish spots appijar on the surface of the mucous membrane, and 
then become more and more definite and opaque, until their 
aggregation assumes the appearance of a patch of yellow or 
gray chamois leather unbcdded in the intensely inflamed tis- 
sues {" diphtheritic "). The exudative deposit or the necrotic 
change thus occurnng may soon reach its completion, with a 
moderate degree of surrounding inflammation and febinlo dis- 
tmbancc, or with a pensistence and intensiflcation of both it 
may continue to extend by an enlargement of the patches al- 
ready formed, or the appearance of additional ones. 

The pain in the throat is sometimes so slight that the real 
nature of the ailment is unsuspected until it is revealed by 
inspection; but it more usually varies from a sense of stiflfness 
or pricking to a most acute distress on swallowing. 

Vomiting is a fre(iuent sjnnptom, and at this stage of the 
disease is usually a reHex from the faucial irritation, as when 
the throat is tickled with a feather, I have seen it to be par- 
ticularly liable to occur when the uvula is the seat of diphthe- 
ritic inflammation. 

The throat is fllled with mucus, which, at first white and 
tenacious, becomes moi'e and more purulent and sometimes 
reddish or streaked with blood from hemorrhagic points in the 
inflamed mucous membrane. 

Foetor in the breath, slight at first, becomes mon-and more 
noticeable. 
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Adenitis may be so slight as to be scarcely perceptible, or 
may rapidly become a prominent and formidable symptom. 

The tempera.tui'e is now at its highest, and may vary Trom 
an elevation of one or two degrees above the normal to lOS" or 
10(i° F. It is usually in direct proportion to the intensity of 
the inflammation in the mucous membranes, the sub-mucous 
tissues and the (riands. 

The acceleration of the pulse at this stage of the disease is 
usually in proportion to the rise in tempeniture, and sometimes 
exceeds that proportion. There are in some cases other quali- 
ties to be noted besides its rapidity. It may be small, thready, 
iri'egular or flickering. This is usually in cases in which there 
is a rapid onset of throat inflammation and adeniti.s, with acute 
faucial pain and reflex nausea and vomiting. It is then the 
pulse of shock. The abundant nerve supply in the throat causes 
it to be the source, when irritated, of various remote reflex dis- 
turbances, and these may include the action of the heart. This 
point is important, because this quality of the pulse at this 
stage of the disease is often attributed to the essentially weak- 
ening effect of diphtheria, and therefore supposed to call for 
early and profuse stimulation. That this is not usually the 
case is proved by the fact, which I have often observed, that 
after the extension of inflammation has ceased and the attend- 
ing pain and nerve disturbance have abated the pulse returns 
to nearly its normal volume and regularity, although the 
pnwess of constitutional poisoning peculiar to the disease 
may then have really commenced or become more advanced 
than before. 

The character of the disease at this stage is usually sthenic, 
though some of its sj-mptoms may, as has just been pointed 
out, appurently indicate asthenia. Its essential fe.iture is pro- 
gressive diphtheritic inflammation. Upon tho extent and In- 
temiity of this inflammation depend not only the accompany- 
ing symptoms, but in most cases the subsequent type and 
gravity of the malady. 
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Mild or Benign Form, — In this form the symptomB which 
have now been referred to are relatively moderate in decree 
and transient in duration. The tenipcraturt! rarely exceeds 
104° F.; adenitis is slight; the swelling of the throat is not 
very markw), though the tonsils maybe considera bly enlargred. 
The false membrane is often limited to the tonsils, though it 
not infrequently covers more or less of the surface of the fau- 
cial pillars, the soft palate and the u\'ula. Its character is dis- 
tinctive, being invariably comparatively superflcial. 

Severe Form. — In this form, on the other hand, the symp- 
toms are usually correspondingly grave. The temperature 
may reach 105° or 106° F.; adenitis is commonly quite marked, 
and may be verj' great. The inflammation in the throat is 
more intense than in the other form, the swelling being greater, 
the redness of the mucous membrane deeper, and the false 
membi-anc usually, though not necessarily, more extensive — 
sometimes covering the entire pharj'nx and soft palate in one 
nearly continuous investment. Its character is also distinct- 
ive. Some portion of it, at least, is of the deep or parenchy- 
matous variety. 

Further Coursk of the Disease and its Terminations. 

When the diphtheritic inflammation has reached its acme 
— usually from the second to the fourth day of the disease — 
the predominant symptoms undergo a change in two raspects: 
There is, first, a subsidence of the febrile symptoms to the 
milder ones of a subacute inflammation which is mainly due 
to lesions already pi-oduced; and, second, the first appearance 
in some cases, and a notable increase in others of symptoms 
which denote constitutional infection. 

Mild or Benign Form, — This has two modes of termina- 
tion. Usually it is favorable. The faucial inflammation and 
the fever subside and do not return. The false membrane ex- 
foliates after from three to seven days' continuance, when the 
mucous membrane is seen to be only slightly hypertemic, and 
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soon recovers its normal appearance. In rarer cases the dis- 
easf, after continuing for some days in this form, suddenly, 
either from injudicious treatment or exposure to cold, or some 
cause which is not. so obvious, tLikes on a new aspect — the 
iliphtberitic inflammation becoming not only more extensive 
but more intense and tleeper — and assumes the form next to 
be described. 

Serere Form. — In this form of the disease the more super- 
ficial portions of tiie false membrane may exfoliate in a few 
days as in the milder form ; but the deeper portions, sometimes 
very extensive, and sometimes only a single limited patch, 
continue after the rest has disappeared, impenetrable to ordi- 
nary antiseptic remedies, and causing far gi-eater local irrita- 
tion and more profound constitutional poisoning than that has 
done, 

Nasal and oral diphtheria are very frequent complications, 
and add materially to the gr-avity of the disease. These will 
therefore now be described. 



Nasal Diphtheria, 

Nasal diphtheria is most usually secondary to pharyngeal 
diphtheria, making its appearance after the affection in the 
throat has existed for one or more days; yet in many cases it 
is primary, preceding the other or appearing at the same time 
with it. In some cases th'' disease is limited to the nasal 
passages throughout its course. 

When the affection begins too high up for the false mem- 
brane to be visible on inspection, its nature may be for a time 
uncertain, bnt it is usually soon recognizable by the degree 
of obstruction wliich it causes and by the character of the dis- 
charge from the nostrils. This becomes either thin and 
ichorous, or profuse, yellowish and muco-purulent. It is often 
verj" irritating, producing excoriation on the margins of the 
nostrils and the upper Up, which become coated with dipli- 
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Ltbt'i'ttic membrane. There is also tjuite early a chai-acteristic 

Epistaxi-s often occurs. This may result from capillary 
Icongestion or commencmg ulcuration, and may follow picking 
[X)r rubbing the nose or nialadroituess in administering injec- 
is, etc. It is then usually slight or easily controllable. 
■ Later it may result from more extensive ulceration of the 
ffmucous membrane or from a lifemorrhagic tendency conse- 
ftquent upon the constitutional poisoning, and is then profuse, 
I persistent and difficult to control. I have never kno\vn of its 
I being the immediate cause of death, but the serious exsangui- 
I nation which it produces when the system is already anaemic 
I and enfeebled is doubtless in some cases the determining cause 
^ of a fatal result. 

The chief importance and gravity of nasal diphtheria, how- 

lever, results from the fact that it is especially liable to be 

I. attended with constitutional poisoning bj' absorption. This 

[ results from two causes: first, the Schneiderian membrane is 

abundantly supplied with absorbent vessels by means of which 

the poison is conveyed into the general circulation; and second, 

while the throat is washed by the saliva and by food and drink 

as well as medicines which are swallowed, there is no such 

I provision of nature for the disinfection of the nasal passages. 

As a result of this toxic absorption adenitis is a usual ac- 
I companiment of nasal diphtheria. Yet in some grave cases 
\ adenitis is only very slight. 

I have already stated that in rare cases diphtheria is limited 
' to the nasal passages. When the posterior nares only are 
I thus affected the nature of the disease is liable to be over- 
looked. Its presence may be suspected from the existence of 
I symptoms of diphtheritic poisoning with those of post-nasal 
Lcatarrb. 



Diphtheria of the Mouth. 

Diphtheria of the mouth is usually a complication of pha- 
ryugeal diphtheria. It often alights on points where abrasion 
of the (epithelium or ulceration exists. In a case in whicli a 
too energetic nurse persisted, in tipite of my remonstrances, in 
n.>mo\-ing the secretions from the mouth of an infant suffering 
with diphtheria by wiping it out with a napkin, diphtheritic 
patches appeared on the tongue and the lips. In some in- 
stances, however, the mouth is the only region aHected. Its 
most usual situation is the lips — either the angle at their junc- 
tion or the inside of the lower lip. In such cases the hp some- 
times becomes greatlj- swollen. Next in frequency to the Up 
diphtheria occurs on the tongue. In that situation it may 
be superQcial and of transient duration, or deep and persistent 
and accompanied with great swelling. It occurs also on the 
gums and on the mucous membrane lining the cheeks. In 
those localities also it may be of ver^' various degrees of depth, 
extent, severity and persistency, and attended with various 
degrees of constitutional poisoning. 

Constitutional or Septic Diphtheria. 

In the form of diphtheria now imder considenition — namely, 
the severe form of pharyngeal diphtheria with or without the 
complications just i-eferred to — constitutional poisoning in a 
greater or less degree is invariably present, and, in the absence 
of laryngeal diphtheria, is the chief source of danger. 

Among the earliest symptoms of this condition is cachectic 
pallor, the flush of fever being gradually replaced by an ashen 
or sallow tingi;. The ej'e loses its brightness and the expres- 
sion of the countenance becomes dull and apathetic. There is 
often marked drowsiness. 

The impoverished and poisonous blood-condition reacts 
u|>un the local inflammation itself. It becomes less acute and 
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ts attended with less pain. If it continues to extend it does 
so more slowly and insidiously. The pseudo-membrane loses 
its smoothness and whiteness and becomes sodden in appear- 
UDce and of a dingy gray, or is dark-colored from capillary 
uisemorrhages beneath and around it. The mucous membrane 
Karound its margin becomes paler or more livid, and is flaccid 
moT tedematous. The secretions are ichorous or sanious, and 
Fvery foetid. It is not strange that the symptoms in bad cases 
should have impressed the earlier observers with the belief 
that the process they beheld was one of gangrenous dis- 
organization. 
L It is important to rcmarlt, however, that grave and fatal 
I poisoning may talte place in diphtheria without any such 
I striking evidences of putrefactive changes in the thront. The 
I system may be rapidly infected from a limited diphtheritic 
* area in the nusal passages, or from beneath a small and ap- 
parently trivial membranous patch in the throat, if that patch 
penetrates the mucous membrane and its under surface is in 
relation with absorbent vessels, though itself may remain «n- 
I changed. Tlie view presented by some authorities, that the 
p occurrence of septic poisoning in diphtheria depends upon 
putrefactive decomposition of diphtlieritic membrane, is a 
dangerous error. The pseudo-membrane is rather a covering 
beneath which the septic processes which aiv peculiar to the 
disease may go on undisturbed and their products may ac- 
cumulate for absorption and dissemination. The more ad- 
vanced these processes are, however, and the more abundant 
rtheir products, the greatei' is, of course, the liability to such 
ssemination. 
AU the symptoms now manifest a progressive tendency to 
[ asthenia. The fever usually gradually abates. The temper- 
I ature, as a nilc, declines to a moderate elevation above the 
I normal, or sometimes even falls to 9T° or 06^° F., though in 
[ exceptional cases hyperpyrexia is marlted and persistent. The 
I pulse becomes weaker and is often irregular. It is easily dis- 
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turbed by any slight exertion or excitement. Digestion is 
feeble. There is indifference and often aversion to food and 
di-ink, and if they a.re forced upon the patient nausea and 
vomiting result. 

In this form of diphtheria there is almost alwaj-s albumi- 
nuria, and frequently grave implication of the kidneys. These 
will be separately considered. 

Delirium sometimes occurs, but is infrequent. 

When this form of the dlsitase terminates fatally it is 
usually in the course of the second week — that is, from the 
eighth to the fourteenth day. Death most frequently follows 
a gradual failure of the vital forces caused by the progressivo 
impoverishment and poisoning of the blood, or, in other words, 
results from exhaustion and asthenia. The most notable pre- 
ceding symptom is usually the progressive weakness of the 
circulation as manifested in the pulse and tlie heart-sounds, 
pallor, cold clammy perspirations, coldness of the extremities, 
et*'. Sometimes there is a rapid development of the signs of 
pulmonary cedema. In rare instances there are symptoms of 
grave cerebral implication. Quite often death occurs sud 
denly and more or less unexpectedly by heart-failure after 
some slight excitement or exertion — in some instances after 
merely sitting up in bed — as a result of cardiac paralysis or 
the weakening of the heart by myocardial degeneration. 
Death by this mode takes place not merely during the contin- 
uance of the diphtheritic affection, but in some instances 
weeks after its cessation, and «"hen good progress has been 
supposed to have been made in recovering from its effects. 

When recovery takes place it is usually slow and gradual 
in proportion to the degree of haemic impoverishment and dis- 
organization and of tissue degeneration. The pseudo-mem- 
brane and the nasal discharge rarely disappear before the 
tenth or twelfth day of the disease. Even before that event 
there is in some cases a mitigation in the constitutional symp- 
toms. In other cases they continue unabated until it occurs 
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and then improve with strikiti^ rapidity, showing their direct 
dependence on the causes just referred to. 

Somotimes after a few hours or a day or two of such im- 
provement there is a return of febrile symptoms, and the 
pseudo-membrane which has nearly or quite disappeared is 
replaced bj- a new formation accompanied with a renewal or 
ijitensiflcation of the toxaemia, and causing another period of 
anxiety and danger lasting- from Qve to ten days, the second 
formation of memhrane being seldom quite as deep or persist- 
ent as its predecessor. In rare cases, when the patient has 
survived this relapse, it is followed by a Becond of shorter con- 
tinuance, so that the whole duration of membranous disease 
is from three to four weeks. 

In occasional instances the membranous formation is white, 
not ver5- tough nor very deep nor very thick, but evidently 
consists of a transformation of the superficial epithelium, or, in 
other words, is of the variety described as " superficial diph- 
theria." It is closely adherent to the mucous membrane and 
never exfoliates in large pieces. It is often located on the 
anterior side of the soft palate, or around the uvula, or on the 
posterior side of the soft palate, or less frequently on the pos- 
terior wall of the pharj-nx. Without ever completely disap- 
pearing this membranous affection sometimes diminishes and 
sometimes extends, with only moderate inflammation and 
fever, but with marked pallor, cachexia and constitutional de- 
pression, pei'sisting altogether from two to four weeks. I 
have seen several such cases in children and two in adults, 
one of whom was seventy years of age. In the last mentioned 
case the temperature varied between 96^° and 98° F. for nine 
days, being usually below 97^°; the whole duration of mem- 
branous di.sease being four weeks. All these cases termi- 
nated favorably. 

In many cases a prolonged and critical period of weakness 
follows the final disappearance of the membranous affection. 
There may be relaxation and catarrh of the upper air-pas- 



sages; albumin may persist in the urine for weeks or even 
months, and the heart's action may be feeble and irregular. 

In many other cases, including some very severe ones, the 
restoration of the patient to complete health and strength is 
surprisingly rapid, all traces of the illness being often oblit- 
erated in the course of a few weeks. 

The symptoms attending convalescence, whether it be rapid 
or slow, and whether it follow a mild or a grave form of the 
disease, are often complicated by tlie occurrence of paralysis. 



Malignant Diphtheria. 

The term malignant is by some applied indiscriminately 
to all the gravel- forms of diphtheria in which there are marked 
evidences of constitutional poisoning, but may more conven- 
iently be reserved to designate in diphtheria, as in scarlatina, 
that class of cases which are characterized by exceptional 
earliness and intensity in the systemic poisoning and bj' such 
rapidity in the course of the disease that the distinctive features 
of its several stages are confused together and unrecogniz- 
able. For this reason tliey often seem mysterious and inex- 
plicable by the laws which apply to the ordinary forms of the 
malady. 

There are two kinds of malignant diphtheria, the violent 
and the insidious. The former differs from a form of severe 
diphtheria which has already been described, only as the tor- 
nado differs from the ordinary storm. A brief period of rigors, 
vomiting or convulsions is accompanied or succeeded by a 
rapid development of intense and e^cnsive inflammation in 
the throat and the nasal passages, extreme adenitis and a high 
fever, the temperature reaching 105°, 10G° or 107° F., and the 
pulse being so rapid that it can hardly be counted. Deep, thick, 
gray, false membrane soon overspreads the whole pharj-n- 
geal region, the vault of the palate and sometimes the dorsum 
of the tongue, and obstructs the nasal passage's. There is dis- 
charge from the nostrils and marked fntor. Sometimes gan- 



80 



lUPHTHEttlA; ITS XATUKE AND TREATMENT. 



greoous complications occurs. In other cases the diphtheritic 1 
membrane in the throat ia not so eactensive, but there is' a ' 
general purplisli redness with cedematous swelling: which re- 
sembles phlegmonous eiysipelas. 

There is abnost from the first an expression of dullness 
and apathy, which in some cases soon deepens into delirium i 
or coma. In some cases the fever continues high until the 
fatal termination, which may take place on the third or fourtli 
day. In other cases it partially subsides, and the adjTiamic 
symptoms of septic poisoning and ha;mic disorganization al- 
ready described pretlominate. HEemorrhages occur from the 
nasal or other mucous surfaces, and petechia appear on the 
skin. Symptoms of grave renal or cerebral implication ap- 
pear. Death takes place on the third to the seventh day. , 

The insidious form of malignant diphtheria l>egins with 
only a moderate degree of febrile disturbance, and the mem- | 
branous affection in the throat is of limited extent. There is 
nasal diphtheria, but this may be limited to the post-nasal 
region, where it may be undetected. Marked pallor, depres- 
sion and somnolence almost from the first indicate an over- \ 
whelming constitutional poisoning, from the effects of which 
and with the symptoms already described, the patient rapidly , 
sinks, and dies from the third to the seventh day of the disease. ' 

Malignant diphtheria is, happily, in proportion to the whole 
number of cases of the disease, only exceptional. It occurs i 
with especial fi-equency in some epidemics, and in the earlier 
rather than the later part of their course. Yet sporadic 
cases are now and then malignant. There seems to be in ' 
some individuals and in some families a predisposition to j 
grave forms of diphtheria, as is also the case in regard to j 
scarlatina. From the circumstances under wliich such forms J 
of the disease occur, and from facts which are elsewhere | 
stated, it ia probable that thf-y are the result of two factors — ] 
first, a contagium of especial virulence, and, second, the early j 
penetration into the body of septic organisms. | 
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Previously impaired vitality or blood contamination from 
insanitary conditions may not infrequently enter into the ex- 
planation of the more " insidious " cast's. 

Gangrenb. 

Though the belief of the older writers that diphtheria is a 
gangrenous affection has been found to be erroneous, the two 
morbid conditions being distinct, yet gangrene does occur in a 
small proportion of cases in connection with, and as a result 
of, diphtheria. 

Gangrene occurs in those forms of diphtheria in which the 
inflammation is intense and the infiltration is deep. A greater 
or less portion of tissue dies and sloughs away. Yet it does not 
occur in all such cases, nor, as a rule, in the worst ones. In 
many fatal cases in which these conditions are most marked 
there is no gangrene, and, per contra, some cases recover in 
which there has been considerable destruction of tissue by gan- 
grene, the diphtheritic affection not having been especially for- 
midable. It is also to 1h> noted that g-angrene in diphtheria does 
not de|>end on the amount of the constitutional poisoning, for in 
many of the most malignant toxic cases gangrene is absent, 
and I have seen it in several cases In which blood-poisoning 
was not especially pronounced. 

Gangrene may accompany diphtheria in almost any situa- 
tion, but does so most frequently on the soft palate. The 
entire uvula or one of the palatal arches sometimes sloughs 
away and occasionally the soft palate is perfonited- Gan- 
grene does occur on the tonsiLs, though i-arely. It should by 
no means be associated with the gaping cavities sometimes 
seen in them after the pseudo-diphtheria which accompanies 
follicular tonsillitis, in which there is usually no actual loss of 
tissue. I have seen gangrene in diphtheritic patches on the 
inside of the cheeks. It sometimes occurs on the lip and 
in cutaneous and ^iilvar diphtheria, etc. 

Destructive as the gangrenous pnicess in diphtheria some- 
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times appears, yet as a rule the actual amount of deformity I 
which remains after cicatrization is comparatively slight. j 

Lartngbal Diphtheria, j 

Larj'ngeal diphtheria, or diplitheritic croup, is in the ma- ' 
jorify of cases the result of the extension of the diseaHe down- 
ward from the pharjTix; but in not a few cases it occurs first 
in the larjTix and later makes its appearance in the pharyni^ 
while in some instances it never extends above the larynx. 
Extension from the pharynx most frequently occurs within the 
first four or five days of the disease, being compai"ative!y rare 
at a later stage. Its presence is then made known by the 
gradual addition of the symptoms of croup to those of the 
faucial affection. J 

The amount of febrile and nervous disturbance that attends I 
the onset of primary laryngeal diphtheria is very various, be- i 
ing sometimes considerable and in other cases i-emarkably i 
slight. The first distinctive symptoms of its occurrence are 1 
those of laryngeal inflammation and irritation. There is j 
usually a characteristic cough, which may be harsh, drj- and j 
somewhat shrill or hoarse and muffled. It is usually, though 
not always, attended with pain. The voice is altered, being 
roughened and husk^' or weakened and indistinct, and speak- 
ing and crying are often painful. The i-espiration is not usu- 
ally at first afl'ected. As the disease progi-esses the symptoms 
of laryngeal stenosis become more marked. The cough is 
hoarse and metallic, the voice raucous or whispering, and the 
respiration is more and more obsti-ucted in both acts, inspira- 
tion especially bemg labored, prolonged and stridulous, and 
accompanied with depression above the sternum antl clavicles, 
in the intercostal spaces and over the diaphragm. 

In the earlier stage of the affection these symptoms are 
usually intermittent or variable, being increased by the pres- 
ence of mucus in the larj'nx, or excited by crjing and strug- 
gling, there being a tendency' in this, as in other forms of 
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lar^Tigitis, to more or less spasmodic tightening from time to 
time. As the disease progresses and stenosis increases they 
become more constant. 

The subsequent course of the malady varies greatly in 
different cases. In some, which are unfortunately hut a small 
proportion of all, the croupous exudation in the larynx is only 
a thin pellicle, the accompanying tumefaction is not veiy great 
and the spasmodic closures not verj' sevei-e or persistent. The 
dyspnoea and other symptoms of the affection may persist for 
a periotl varj'ing from four or five to eight or ten daj's, vaiy- 
iiig in intensity but never entirely intermitting on the one 
hund, nor, on the other, becoming so severe as to entirely pre- 
vent respiration. At length the membrane exfoliates, the 
inQammation subsides, and the symptoms of obstruction dis- 
appear, either quite suddenly or gradually. 

In the large majority of cases, however, the affection has a 
malign, and often a treacherous character, which fully justifies 
the dread in which it is universally held. Not infrequently, 
after pursuing for some days a mild course such as has just 
been described, or even apparently abating in severity, from 
some slight exposure to cold, or often without any evident 
explanation, there is an aggravation of all the symptoms so 
rapid that almost before its seriousness is realized death occurs 
from asphyxia. 

In other cases the course of the affection is from the first 
steadily from bad to worse. The rapidity may be so great 
that fatal laryngeal occlusion shall take place within twenty- 
four hours from the commencement of the croupal sj-mptoms 
— a possibility most important to be realized. It occurs still 
more frequently on the second day and the succeeding ones 
up to the fifth, and then with diminishing frequency up to the 
tenth or twelfth, or in rare cases even a later one. 

As this event approaches the gravity of the symptoms he- 
comes painfully apparent to the most inexi>erienced InOiolder. 
The cough is niullled and abortive. The voice is suppressed 
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to a hoarse whisper. The breathing is striduloiis and laboicd 
in both acts, inspiration being especially prolonged, and the- 
accompanying depressions in the supra-clavicular and other 
spaces being very marked. The patient, if a child, either sits 
up constantly or starts up frequently, turning appealingly lo 
his parents or nurse for relief, or throws himself violently about 
in his frantic efforts to get breath, liis countenance expressing 
alarm and distress, the hue cyanotic. 

These symptoms are often accompanied with the evidences 
of blood-poisoning which have previously been described. This 
is likely to be the case in proportion to the time the disease 
has continued, and to the amount of the accompanying pha- 
ryngeal and nasal affectioii. 

Death in laj-j-ngeal diphtheria results from asphyxia caused 
by the occlusion of the laryngeal apiTture by pseudo-membrane, 
by tumefaction of the mucous membrane, by spasm, by oedema 
of the glottis, or by a flap of partialis' detached false mem- 
brane acting as a valve, or from the effects of the extension of 
the membranous affection downward through the bronchial 
tubes. 

The character and course of the symptoms vary very much 
according to the age of the patient, the tendency to laryngeal 
stenosis being greater the younger he is, from the fact that 
the laryngeal apei-ture is botli absolutely and i-elatively 
smaller in children than in adults, and in young children than 
in older ones. 

Although the mode of termination just sketched is unfortu- 
nately that of the great majority of cases of laryngeal diph- 
theria in which operative measures are not employed, yet tbore 
are exceptional recoveries which prove that no case is abso- 
lutely hopeless unless it is made so by complications. Some- 
times when death by asphyxia seems imminent the obstructing 
false membrane is opportunely coughed up. I have known of 
several striking instances in which life has been thus saved 
almost at the last moment. 



Tracheal and Bronchial Diphtheria. 

Diphtheria of the trachea and the bronchial tubes is usually 
the result of the extension downward of tha disoasi! from the 
larj'nx. though in some cases it occurs without aoy implication 
of the larynx in connection with pharyngeal or nasal diph- 
theria. It is a very common accompaniment of larjTigeal 
diphtheria, and is the most frequent cause of the failure of 
tracheotomy or intubation to avert a fatal issue. In some 
instances it extends through the bronchial tubes to their ulti- 
mate ramifications and uit<) the air-cells themselves. 

The pseudo-membrane In tiiese localities is of the kind de- 
scribed as "croupous," lying loosely upon the mucous mem- 
brane. It is of various degrees of thickness and is usually of 
not very firm consistency. 

Among the most usual results of tracheo-bronchial diph- 
theria are broncho-pneumonia and pulmonary collnpse. Its 
symptoms are those of bronchitis with marked dyspnoea and 
cyanosis, which ai-e frequently complicated by those of the 
affections just mentioned. Owing to the dyspncca caused by 
the larjTigeal affection, the physical signs of tracheal and 
bronchial diphtheria are obscure and indistinct. Its presence 
is in rare cases made a certainty during life by the coughing 
up of membranous casts of the bronchial tubes. 

Diphtheria op thh Ear. 

Diphtheria of the Eustachian tubes, the tympanum and the 
external ear is usually the result of the extension of the disease 
to those parts from the pharynx. The symptoms are those of 
ordioiiry otitis media, with the addition of diphtheritic exuda- 
tion. This lines the Eustachian tubes, follows the suppura- 
tive inflammation through the cava tj*rapani, anil after 
perforation of the dnnn overspreads the wall of the meatus 
externa and soriLi-tinies the adjacent cutaneous surfaces. In 
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the middle ear diphtheritic otitis is usually vt'O' destructive, 
hearing being p«rmaneutly impaired or di^atroyed. 

Diphtheritic otitis media rarely, ir ever, occurs in the course 
of primary diphtheria. It has been observed in the diphtheria 
which follows small-pox aud some other diseases, but in tht* 
great majority of all cases is a complication or sequela of 
scarlatina. So imifonn, according to my experience, is this 
relation of the two diseases, that I loug itgo learned to regui'd 
the occurrence of otitis in connection with diphtheria as strong 
presumptive eWdence that the diphtheria was of scarlatinal 
origin. In a number of such cases in which that origin had 
not been recognized, I have learned, on carefully tracing back 
their early history, that there had been characteristic symp- 
toms of scarlatina, though so slight and so transient as to 
have been disregarded. Several of these cases have been seen 
by me in consultation with other physicians, who have been 
convinced of their scarlatinal origin by a careful consideration 
of evidences which had previously escaped tlieir notice or been 
regarded as inconclusive. 

Diphtheria of the meatus externa not resulting from otitis 
media has been observed in mre cases. It has usually, at 
least, supervened upon a catarrhal affection of the part i 

Diphtheria of the Eye. 

Diphtheritic conjunctivitis may occur as a primary affec- 
tion or may supervene upon purulent conjunctivitis. It is also 
in rare cases consecutive to nasal diphtheria by extensiou 
through the lachrymal duct. 

It varies verj' much in intensity, being sometimes a com- 
paratively mild and limited affection, but moi'e often very 
severe and destructive to the eye. 

It begins more usually upon the palpebral conjunctiva. 
The diphtheritic exudation is sometimes in thin patches which 
cannot easily be detached ; in other cases it is thick, gray and 
coherent, and can be strippe<l off in large pieces. 
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When the affection is primary and severe it is attended 
with j^reat swelling, heat, pain and sensitiveness in the eye- 
lids. The conjunctiva, at first red and vascular, is later dry, 
smooth and of a grayish yellow. This is the result of the 
dense infiltration of its suhstance, which compresses the blood- 
vessels and checks the circulation. Numerous extravasations 
of blood may be seen upon it. This dense infiltration in the 
cheraosed ocular conjunctiva strangulates the blood-vess?ls 
which supply the cornea and thus greatly intei-feres %vith its 
nutrition; hence the cornea is very liable to underpo ulcera- 
tion, suppuration and perforation. The earlier in the coui-se 
of the affection this ulwration occurs the more extensive and 
destructive it is likely to be. 

After a few days the conjunctiva becomes less tense and 
hard and more moist and vascular, and there is a copious pur- 
ulent discharge. The membranous exudations become softened 
and loosened, and finally are detached, but relapses are very 
liable to occur. 

Diphtheritic conjunctivitis may be limited to one eye. hut in 
most cases affects both. Its discharge is exceedingly contagi- 
ous. It is not a verj' common affection, but it sometimes 
occurs epidemically. It is much less common in this country 
than in some parts of Europe. Dr. W. O. Moon' informs me 
that in the records of the New York Eye and Ear Infirmary 
for fifteen years but two cases of ocular diphtheria appear. 

Diphtheria of the CEsophagus, Stomach and Intestines. 

Diphtheria of the CEsophagus is very rare and U usually 
secondary to other diseases. 

The symptoms of oesophageal diphtheria are not distinctive. 
They would of course be expected to be pain, dysphagia, chok- 
ing sensations, vomiting, reflex cough, etc. Yet these symp- 
toms have been absent in cases in which the autopsy revealed 
the existence of the affection, and have been present in many 
cases in which no such condition existed. In a majority of the 
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casos in which it has occurred its presence has been tmsus- ^ 
pected until discovered at the autopsy. Hence its dia^osis is 
in a large proportion of cases difflcult or impossible. This 
obscurity is characteristic of cesophageal affections in genera!, 
or forty-four cases reported by StefTen.' including diphtheria, 
catarrhal inflammation, ulceration, gangrene, etc., as shown 
at the antopsy, the diagnosis had been made in only three. 

Cicatricial stricture of the oesophagus has in a few cases 
occurred as a sequel of diphtheritic ulceration. 

Diphtheria of the stomach is also a rare affection, and its I 
symptoms are necessarily obscui-o. It has been found in I 
some autopsies affecting either limited portions of the gastric ' 
mucous membrane or, in a few instances, nearly its entire sur- \ 
face. 

Diphtheritic inflammation of the mucous membrane of the J 
small and the large intestine has also occurred. Its existence 
has in a few instances been made known during life by the 
passing of membranous casts of the bowel, but in most cases 
has only been revealed at the autopsy. 

Diphtheria of the anus has been observed in quite a number ] 
of instances, sometimes extending upward into the rectum or j 
over the adjoining skin. 



Diphtheria of the Oentto-Urinaey Organs. 

Diphtheria has occurred In the urinary bladder in chronic I 
cystitis and in connection with stone in the bladder, and also i 
following various surgical operations on that organ. It has 
also invaded the uterus as a puerperal complication and after | 
surgical operations. It sometimes occurs in the vagina under 
the same circumstances. I 

Diphtheria of the vulva is a not infrequent form of the dis- 
ease. It usually occurs during the endemic or epidemic prev- 
alence of the pharyngeal atlection, sometimes as a complica- 

' Quoted by Dr. H. D. Pry, in ft Valuable and eihauBtive article oo , 
this subject, Aid. Juur. Med. Sc., October, lb85. 
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tion in the same patient, and sometimes in others who have 
been exposed to the contagion of the disease. There is usually 
some accompanying inguinal adenitis, but this may be slight 
or absent. The affection sometimes extends over the adjoin- 
ing sltin, and in rare cases involves both the vulva and the 
anus with the region between them. 

DiPETHERIA OF THE SkIN AND OF WoUSDS. 

That diphtheria shall affect the skin it is necessary that 
the epidermis be first removed or penetrated. Thus in former 
times it often invaded blistered surfaces, leech-bites and ven- 
esection wounds. Its frequent occurrence on the skin of the 
upper lip from the excoriating effect of the acrid discharge 
from the nostrils in nasal diphtheria has been referred to. 
Diphtheria having once gained a foothold on an abraded sur- 
face, spreads over the contiguous sound skin, making its way 
along the corion and displacing the epidermis by a process of 
destructive inflammation. It usually extends downward. 

Diphtheria also invades the surface of wounds where no 
true skin remains. This is especially liablir to occur in hospi- 
tals in the presence of similar conditions to those which pro- 
duce hospital gangrene, with which it is often complicated. 
Diphtheria of wounds is characterized by the formation upon 
them of a whitish, grayish or greenish pellicle of varying 
thickness. The purulent discharge is dried up and is replaced 
by an acrid, ichorous fluid. The edges of the wound are thick- 
ened and cedematous, and sometimes surrounded by an erysip- 
elatous inflammation. The affection may he superficial or 
deep, with a tendency to become phagedenic or gangrenous. 
Septic absorption is li;ible to occur in this as in other fonns of 
the disease. 

Albl'shntria ant> NEPtrems. 

If the urine of patients suffering with diphtheria he ex- 
amineil daily it will, in about half of all cases, he found at some 
time in the course of the affection to contain albumin. 
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According: to M. Sanne,' out of 410 cases in whir.h albumin 
was sought it was found in 224. According to Dr. J, Lewis 
Smith,' of sixty -two cases examined twenty-four wei-e attended 
with albuminuria, and thirty-eight were exempt. 

Albuminuria makus its first appearance in rai-e cases of 
diphtheria as early as the ilrst or second day, then with in- 
crea.siDg frequency until the eighth or ninth, then with dimin- 
ishing' frequency until the eleventh or twelfth, and in rare 
cases subsequently to that period. It begins, thei-efore, in 
the great majority of cases during: the period at which there 
is the greatest intensitj' of the constitutional disease. In view 
of this circumstance it cannot be doubted that toxaemia is its 
principal cause in most serious cases. This conclusion is con- 
flmied by the fact, established by many careful obsen'ers, that 
it is usually in those cases of diphtheria in which other evi- 
dences of constitutional poisoning are most marked that 
albuminuria in its more serious forms is seen. 

It is. however. Important to remember that there are also 
various other known and unknown causes of albuminuria which 
may be present in diphtheria, and which may be wholly or 
partially responsible for its occuiTence, especially in its slighter 
manifestations. Albuminuria occurs not only in the course 
of infectious diseases but also in connection with various other 
febrile and catarrhal affections, including non-diphtheritic an- 
ginas. It occurs not infrequently in persons apparently in 
perfect health.' Among its leading causes is exposui-e to cold, 
a circumstance which often precedes an attack of diphtheria. 

It is evident, therefore, that the idea, advanced by some 
authors, that the presence or absence of albuminuria may be 
a diagnostic criterion between diphtheritic and pseudo-diph- 
theritic affections is erroneous. It is equally evident that 
the argument which has often been urged, that because albu- 
minuria sometimes appears at an early stage of diphtheria, 
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therefore the disease is a primarily constitutional one, is bjiset) 
on a misconception of the facts. 

In & considerable proportion of cases in which albuminuria 
is due to extrinsic cau»us, or even to a slight degree of diph- 
theritic {)oisoQing, it is small in amount, transient, accom- 
panied with few or no renal casts and with no symptoms 
of ur^emic poisoning', and is of no serious prognostic sig- 
nificance. 

But many cases remain which result from the constitu- 
tional infection, are in direct proportion to the degree of that 
infection, are accompanied with more or less profound uraemia, 
and both from the mischief they indicate and the additional 
mischief they cause are of grave significance. 

The urine presents various appearances; it is usually nearly 
normal in color and transparency, but frequently becomes 
cloudy on cooling from the procipitation of uraU*s. It is often 
rather scanty and of increased spec^iflc gravity, especially in 
the earlier stage. In rare cases it is dark-coloivd or smoky 
from the presence of blood. The amount of albumin varies, 
but in severe cases it is usually in considerable quantity. In 
such cases there are also present granular, epithelial and 
h.VuUne casts. 

Of 233 cases of diphtheria with albuminuria, according to 
M. Sanne, 142 died, and 91 recovered; but of ItiU cases without 
alhuminuna, 9T recovered and BS died. Of 22 cases without 
albuminuria, according to Cadet de G-assicourt,' 12 recovered 
and 10 died. In 29 cases in which there was only a trace of 
albumin, 12 recovennl and K died. In 19 cases in which the 
amount of albumin was considerable, 8 recovered and U died. 
In 16 cases in which the amount of albumin was very large, 3 
recovered and 13 died. 

While these figures roughly confirm the views expressed 
above as to the unfavorable significance of albuminuria, yet 
they give no precise information on that point, since they make 
■ Rev. Uenit. des HaL de I'Euf., November. 1»S4. 
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no disttoctjos between deaths from laryii£i:?al asphyxia and 
from the piTects of conslittitiooal poisoning. Much more in- 
structive arc the following figures, given by Dr. J. Levis 
Smith:' Of IScaacsof diphtheria without membranous lar- 
}-Dgiti5 and witfaatbuminuria, ISdted andSrecovervd; whileof 
31 Buch cases without albuminuria, 4 died and 37 recovered. 
In nearly all the specimens whicti contained albumin — all 
but three or four — casts, usually granular, but now and then 
hyaline, and sometimes both kinds m the same specimens, 
were observed. In those cases of ulbuauniiria which recov- 
ered, there were comparatively few casts or none." 

The assertion of Trousseau that albuminuria in diphtheria 
has only a limited significance in relation to prognosis and 
treatment," can therefore be accepted only with important 
qualifications. 

The duration of albuminuria in diphtheria varies from one 
or two days to one or two weeks, or in rare cases a longer 
period. It very rarely becomes chronic It is sometimes re- 
markably variable or intermittent. I have in some inst^ances 
seen its variations closely correspond to those of the local dis- 
ease, the albumin repeatedly diminishing or disappearing with 
the cessation of nasal discharges or the exfoliation of mem- 
branes, and again becoming abundant on the occurrence of re- 
lapses. 

Albuminuria in diphtheria is in only a very small propor- 
tion of cases attended with any marked degree of oedema. 
Trousseau estimates this proportion in his own experience at 
one case in twenty. It is especially liable to occur in those 
(lases in which blood corpuscles are present in the uiine. 

Certain differences between the albuminuria of diphtheria 
and that of scarlatina are noteworthy. The fonner usually 
begins during the active continuance of the disease and before 
its tenth day, the latter at a later period and as a sequela. 
The former is rarely accompanied with oedema; it is a fr&- 



queiit attendant of the latter. The Tormer in a smaller pro- 
portion of cases denotes impoi-tant disease of the kidneys, but 
when this occurs it is of more serious prognostic import. 
The former very rarely becomes chronic; the latter not very 
infrequently does so. 

The Lungs. 

The pulmonary conditions which are liable to occur in con- 
nection with lai-jmgeal, tracheal and bronchial diphtheria have 
already been referred to. Their symptoms are the same as 
when they result from other causes, but their physical sigms 
are often so obscured by the dysitncea caused by the laryn- 
^al stenosis that their diagnosis is difficult or impos- 
sible. The occurrence of an increase of febrile symptoms, 
with excessive rapidity of respiration and with or without 
cough in tile coui'se of diphtheritic croup, either before or after 
tracheotomy or intubation, should suggest the probability of 
an infliimmatory pulmonary complication having occurred 
and lead to a careful examination of the chest. Broncho- 
pneumonia usually results from the impeded respiration caused 
by laryngeal stenosis or from the extension downward of fibri- 
nous or catarrhal bronchitis. It is maintained by some and 
denied by othei-s that pneumonia may be caused by the draw- 
ing of blood into the lungs during tracheotomy. 

Bronchitis, broncho-pneumonia, lobar pneumonia, pulmo- 
aary congestion, pulmonary cedema and pleurisy may occur in 
lion- laryngeal diphtheria attended with septic poisoning, as in 
other adynamic toxiemic diseases. 



The Heart. 
The symptoms resulting from the functional disturbances 
or organic lesions of the hi'iirt in diphtheria, have been referred 
to in describing the various stages and forms of the disease. 
These syuiptoms may be due (1) to cardiac paralysis; (2) my- 
ocardial degeneration and consequent weakening and dilata- 
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tion of the heart-walls; (3) ondoearditis with fibrinous deposits 
upon the valves of tbe heart; (4) gradual exhaustion of the 
vital foi-ces; (5) the formation of thrombi in the cavities of 
the heart (ante-mortem heart-clot). Frequently several of J 
these causes act simultaneously, especially in the later stage 
of fatal cases. 

The occurrence of organic lesions may be recogmized by 
the usual physical signs of these conditions. The symptoms J 
of heart-failure may be gradual and progressive or sudden I 
and unexpected, and may appear early in the disease or at I 
a late period and after apparent convalescence. 

Eruptions. 

Eruptions have been described by various observers of 
diphtheria as ha\'ing occurred in a portion of the cases of the 
disease in some epidemics. The predominant form has resem- 
bled the exanthem of scarlatina, but other forms have been i 
similar to that of measles or that of roseola or to urticiiria, ] 
and still another has been vesicular. These eruptions are 
attended with no special symptoms and an- not followed by ' 
desquamation. They have not usually been obser\*ed to i 
have any definite significance as to the gravity of the disease 1 
or its prognosis. In the observation of many hundreds of ] 
cases of diphtheria I have never seen an accompanying' erup- ] 
tion that was not evidently a purely accidental complication. | 
In the observations of M. Sanne ' one case in fifty was attended 
with an eruption. The supposition of some writers, that these J 
eruptions hold the same relation to diphtheria that those t 
curring in typhus or typhoid fever hold to those disease^ | 
seems to be negatived by the extreme rarity of their occuiv I 
rence and by their lack of uniformity in type. It is reasonable J 
to suppose that some of the rworded cases may have been in j 
reality cases of scarlatina, in which the eruption was so slig:ht 1 
and so transient and the accompanying symptoms so incom- • 
' 'Op. cit. II. 13H. 
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plete that the real nature of the affection was not recognized. 
The majority are doubtless merely cases of erythema " sim- 
plex '^ or " f ugax/' occasioned by the fever under certain indi- 
\idual or local or epidemic conditions. 

Purpura haemorrhagica has been already referred to as not 
infrequently occurring in the course of malignant and grave 
forms of septic diphtheria. 



CHAPTER V. 

THE PRIMARY NATURE OF DIPHTHERIA- 

Is diphtheria primarily a local or a constitutional disease ? 

The importance of this question arises from the fact that 
its answer must be fundamental to any rational theory of 
treatment. 

In 1876, 1 stated ^ that the result of my clinical observa- 
tions, which, had included the early stages of many cases, 
had been to make me a convert to the minority, who believe 
that the source of the constitutional disease is, in the great 
majority of cases at least, to be found in the local affection. 

I have since been confirmed in that view by many subse- 
quent clinical observations, and also by important corrobora- 
tive facts which have been elicited in pathological and bae- 
teriological research by investigators in this and in other 
countries, and which ha\^ been stated in the chapter on 
etiology. 

I shall now present some of the clinical facts upon which 
this l)elief is based, and shall consider some of the statements 
and arguments which have been advanced in opposition to it. 

First. — Diplitheria occurs in the great majority of cases 
upon tlie mucous membrane of the fauces, the larynx, the 
nasal passages and the mouth, or, in other words, the outer 
avenu(»s of entrance of inspired air and of food and drink, and 
with tlie gi'eatest relative frequency in exactly those positions 
where particles of matter introduced by them would most 



' " Diphtheria and its Treatment, with Statistics of one hundred and 
seventy-nine Cases." Transactions of the New York Academy of Medi- 
cine, 1870, p. 2H(). 
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niturally bu deposited, which fact suggests a probability 
that the disease is directly and locally caused by such contact 
or implantatioii. This probability is greatly strengthened by 
the fact that it occurs in sharply limited, irri'gular and non- 
symmotrical areas, which is not the case with the throat- 
inflamtiiations resulting from blood-disoases, such as scarla- 
tina and small pox. Thia probability is still further strength- 
ened by the fact that when it attacks the skin, which lias a 
more efficient protection in its epidermis, it affects only such 
portions of it as have been deprived by wounds and abrasions 
of that protection. Thfse circumstances taken together con- 
stitute a very strong a priori argument. Although they 
have not escaped previous notice I have never seen a -satisfac- 
toi-j' explanation of them in accordance with the opposite 
theory of the disease. 

It is argued,' per contra, "If diphtheria wei'e a local dis- 
ease at first, commencing in the throat ami then becoming 
constitutional by absorption, what organs would be more ex- 
posed to the reception of its poison than the digestive pas- 
sages, which ai-e in habitual contact with the debris of tho 
false membranes swallowed with the saliva and with food, 
when they are not constantly bathed in an ichorous fetid 
li(|uid which proceeds from the fauces ? In spite of these con- 
ditions, so favorable to the development of false membranes, 
their presence in the cesophagus, the stomach and the intes* 
tine is exceptional." This argument has apparently great 
force, for while it may readily be answered, in so far as the 
stomach and intestines are concerned, that the gastric juice 
has probably the property of destroying the infectiousness of 
tho materials refeiTtHl to, some other explanation is ri-quin-d 
for the exemption of the cesophagus, which is most directly 
exposed to them and is not thus defended. That explanation 
may Iw found in the protection which it receives from the es- 
pecially dense epithelium which covers its mucous membrane. 
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Zenker and von Ziemssc^n' n-mark: "Tbe sharply deOned 
anatoRUcal and histological diiTervnces between tbe mucous 
mnnbrane of this organ and tbe {nrts with which it cooQKCts 
at either end are usuallr accomimued with an equally wcll- 
deflDMt limitation of pathological processes, particularly the 
Inflammaton'." Another and more comprehensive explana- 
tion or the exemption of the regions referred to from diphthe^j 
ritic inflammation has been referred to in the chapter OH' 
etiology, in the fact tJiat free oxygim is mider ordinary- con- 
ditions absent in them, and that tbe bacterium of diphtherial 
is probably aerobious — either explanation being' in accordance; 
with the theoni" of the local character of the disease. 

Secfmd. — ^The constitutiomtl disease, as I have more fullj 
stated in the chapter on symptoms, is, in the order of time^ 
not antecedent to but consequent upon the local affection. 
Fever, rigors, or even convulsions may indeed be the first 
symptom to attract attention and do precede tbe formation 
of membrane, but in all cases, if the throat be examined at 
that stagre of the disease, inflammation will be found to bfl 
present. 

A common source of error on this point is that the " symp- 
tomatic " fever and nen'ous disturbances which are common 
to the onset of many inflammatory affections, including sim- 
ple catarrhal anginas, are strangely confounded with the evi- 
dences of constitutional infection or blood-poisoning, which ht 
diphtheria, as is universally agreed, consist of pallor, somno- 
lence, weakness, etc. In most clinical desci'iptions of diphthe- 
ria, the last-mentioned symptoms are said to usually occur 
at various periods of the disease subsequent to the local in- 
flammation and the formation of membrane. 

Another cause of much error on this point is the fact thai 
in some cases in which pseudo-membranons exudation 
exists there has been no complaint of pain or soreness of 
throat. The more strictly the physician obser^-es the rule 

' " Diaettses of tbe OeBopliagrus,^' Zieiusseii's CyulopiedJa, vol. viii. 
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examine the throat of every sick child, the fewer will bt; the 
cases in which he will suppose the constitutional symptoms to 
have preceded the local ones. 

AnothtT source of error is the fact that diphthei'ia often 
super^'enes upon some other disease. A child, for instance' 
has taken cold, from the effects of which he is drooping and 
feverish for several days. Upon the catarrhal sore-throat 
thus produced diphtheria sets in. The previous symptoms 
are naturally supposed to have been those of the invasion of 
the latter disease, when in fact they were nothing of the kind. 

Still another source of error, and a verj' important one, is 
the fact that false membrane often occurs in some concealed 
situation. That situation is most usually the posterior nares. 
I have in a number of instances found an explanation of con- 
stitutional symptoms of diphtheria which were otherwise un- 
accountable, by washing portions of false uiembnine from 
that locality by nasal syringing. Dr. D. Bryson Delavan has 
informed uie that he has seen quite a number of instances of 
physicians or nurses who, after attendance upon cases of 
diphtheria, have suffered from the constitutional symptoms of 
the disease, although no membrane has been visible in the 
throat or elsewhei-e by ordinary modes of inspection; but on 
examining the posterior nares with the rhinoscopic miiTor, 
patches of unmistakable diphtheritic membrane have been 
soon in that situation. In one fatal case with symptoms of 
diphtheritic poisoning which was reported by me,' the only 
false membrane was found post-mortem in the bronchial tubes. 
Such facts furnish an obvious explanation of cases which havo 
been adduced in support of the assertion that diphtheria may 
occur without a dipMhera. 

To the statements which have just been made are opposed 
contradiclorj- ones by writers of great excellence and author- 
ity, M. Sanne, who argues with earnestness and force in favor 
of the primarily constitutional nature of diphtheria,* says, " It 

' New York Medical Rwortl. AprU lU.lWilT. 'Op. cit,,ii. *». 
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is quite as common, if not more so, to find the diphtheritic 
poisoEUng evideot from the outset, and it is those cast-s in 
which it is most iottnise which br>.^ia thus; the false merabrune i 
is then but an onimportaot element." But when we txim 
from that statement, made in the stress of ar^iment, to tlis j 
chapters in which he describes rbe symptoms of the disease, 
we find the onset of the different forms thus delineated; 
"Benign form. — This commences by a debut like one of the 
noD-diphtheritic inflammatorj- anginas, provided they acquire | 
a certain violence." The usual symptoms of the onset of this J 
class of affections — fever, rigors, anorexia, lassitude, headache i 
— are mentioned (pa^ 118). ""The same day or the next one 
the patient, if he is old enounrh, complains of a sore thi-oat," | 
etc, "Examination of the throat shows from the outset 
(d'abord) a more or less nvid redness of the pharynx." (page , 
183), No symptom distinctive of diphtheritic poisoning is 
mentioned in connection with the onset of this form. — " Infec- 
tious form.— The commencement is the same" (as in the pre- 
vious form), " but at the end of a few days characteristic ' 
symptoms appear" (page U!l). One of these is (page 1*0) 
that "the complexion, at first bright, becomes pale, livid, 
leaden." (The italics are mine.) The malignant Eonn pr&- 
sents two varieties. " In tlie first " (page 122), " which may be ' 
called forme fondroytntte, thu symptomatic cuiuplex is the 
same as in the pn'ceding form, and is distinguished from it 
only by the rapidity with ivhich the sy)aptoms succeed." In 
this form the false membranes may be verj' extensive or very ' 
Blight, but "however limited they may be the neck presents i 
an enormous tumefaction" from glandular swelling. Wliat 
description could be more suggestive of t^xic absorption from i 
a local source ? The second vai-iety, the " insidiovs form, 
leads in the beginning to an expectation of benignity which 
proves cruelly deceptive. The lesions are unimportant, but i 
they extend from the throat into the nose " — a situation which 
M. Sanue elsewhere recognizes as especially favorable to toxic 
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absorption. In short, while we find in the admirable general 
descriptions of diphtheria by this author, which may fairly be 
presumed to include its more usual manifestations much which 
is illustrative of constitutional poisoning from a local sourcCt 
WB search in vain for distinctive evidences of diphtheritic poi- 
soniug at the initial sta^ of the disease, unless, indeed, the 
fever and the concomitant nervous disturbances which attend 
the primary inflammation are to be so regarded. 

This view is not without advocates. Since the fever, how- 
ever, behaves in diphtheria precisely as it does in various 
simple catarrhal anginas — that is to say, as a general rule 
begins and ends with the inflammation, and is in direct propor- 
tion to it — it is most natural to suppose that it is, as in them, 
simply the attendant and the result of the inflammation. Ex- 
ceptionally, it is true, it apparently precedes the latter by a 
little, or is disproportionately high, but this is likewise true in 
ordinary catarrhal anginas, and when it is the case we look 
for the explanation either in some constitutional peculiarity of 
the patient, or in some peculiarity of the inflammation which 
is not evident, or in some undiscovered complicating inflam- 
matioD or in some pre-existing and complicating constitutional 
poisoning (malarial, septic, rheumatic, etc.), which explana^ 
tioiis are equally available in diphtheria. 

Third. — The gravity of the genei-al disease varies directly, 
as a g*?neral rule, in proportion to the extent and more par- 
ticularly the depth of the local affection. While this propo- 
sition is substantially sustained by the testimony of most 
obser\-ers of various pathological views, it is maintained, per 
contra, by some excellent authorities that the correspon- 
dence referred to is not constant, that a grave constitu- 
tional disease may accompany a ver>- slight local affection, 
and that death has resulted from the primary poison of diph- 
theria In cases in which hut tittle membrane or even no mem- 
brane has existe<l. 

It is answered that such cases are admittedly so rare as to 
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be exceptional, and that there is great liability to error re- j 
specting thi'in. To the soui-ces of such possible nrror already 
referred to in defective observation and in the. occurrence of 
diphtheritic membrane in concealed situations, the following 
may be added, all of which have been illustrated in my own 
experience: An apparently insigiiiflcant membranous patch 
which penetrates deeply may result in profound toxipmia, while 
anextensivebutsuperflcialonemaycausescarcely any. Atriv- , 
ial membranous deposit in situations favorable to absorption (as 
for instance the narcs) may have far greater constitutional re- 
sults than apparently formidable ones in different anatomical 
relations (as the convexity- of enlarfje<l tonsils). Again, it is well 
known that epidemics of diphtheria and of scarlatina are fre- 
quently associated, and that this association has been a fruit- i 
ful source of confusion. How naturally under such circui 
stances might a death from malignant scarlatuia without 
eruption be erroneously attributed to diphtheria 1 Finally, it 
must bo admitted that in some cases of diphtheria the 
amount of false membrane is disproportionately slight to the 
septic intoxication; but it does not necessarily follow that 
the latter is the primary fact. It is moi'e reasonable and 
more in accordance with many analogies in surgical and 
puerperal sepsis to suppose that the progress of the dis- 
ease from local to general is in these cases either from some 
special condition or tendency pre-existing in the patient, or 
some extraordinary virulence in the contagium, or perhaps 
from both circumstances concurring, more rapid than in or- 
dinary ones, and that it is complicated by the early penetration , 
into the system of septic microbes. 

Fourth. — The employment of proper local antiseptic treat- 
ment does in many cases promptly mitigate or quite dispel 
constitutional symptoms previously existing, or, if early em- 
ployed, prevent, either wholly or in some measure, their occur- 
rence, and its failures to accomplish these objects occur in 
exactly those cases in which from the natuiv of things it can- 
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not be or in which it is not efflciently employed. The proof of 
these assertions will be presented in the chapter on treatment, 
to which the reader is referred. 

While the foi-emost place in the treatment of diphtheria is 
conceded to topical measures by many authorities who hold to 
the opposite pathological view of the disease, it is asserted by 
some as an argument in favor of that view { 1) that local treat- 
ment does not cut short the disease, and (2) that it does not in 
severe cases prevent the occurrence of constitutional symp- 
toms. Even if the first assertion be true, which question wiU 
be elsewhere considered, the argument is without force, since 
the same is admittedly true in the case of gonorrhcea and 
some other local affections, which evidently penetrate the liv- 
ing tissues too deeply to be eradicable by disinfectants which 
act only or mainly on their surface. In reference to the second 
assertion it may he said that the limitations to the efllcacy of 
local antiseptic treatment in diphtheria, being such as is 
stated above, are in reality, equally with its successes, illus- 
trative and confirmatory of the theory of the primarily local 
nature of the disease. 

The assertion ' that diphtheria and syphilis arc analogous 
is misleading, since the analogy is at most only a partial one; 
for even admitting that both diseases become constitutional 
simultaneously with the occun-ence of the pi-iinarj' lesion 
(which if it be true in diphtheria must in many cases be so in 
only a slight and unimportant degree), yet they differ in these 
two important respects: There is not in syphilis any usual 
proportion between the gravity of the primary' and the second- 
ary affections, and the secondary disease goes on independently 
of the primary affection and uninfluenced by treatment ap- 
plied to it. 
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SECONDARY DIPHTHERIA. 



Secondary Diphtheria is that which attaclcs a person 
who is already suffering from another disease of which lh« 
diphtheria is in some degree the result. 

Strictly speaking, a large proportion of all cases of diph- 
theria are secondary rather than primary, since, as haa 
already been seen, various catarihal affections of the mucous 
membranes prepare a favorable soil for the insemination of 
diphtheria. The term secondary, however, is more usually 
applied to that diphtheria which supervenes upon other spe- j 
ciflc diseases. 

Secondary diphtheria is usually subject to the two follow- 
ing laws: (1) It manifests itself only after the primary dis- ^ 
ease has run its active course, or, at least, after Its intensity 
has begun to abate. (2) It occurs on those mucous mem- 
branes which have been especially affected, and thus prepared 
for its invasion, by the primary disease. 

Secondary diphtheria, or an affection resembling diphthe- 
ria, undoubtedly occurs with the greatest frequency in con- 
nection with scarlatina. It is a mooted question whether the 
pseudo-membranous formation which so frequently appears in 
the course of this disease is a true and distinct diphtheria, or 
is merely a product of the scarlatinal inflammation. I beheve 
that both views are in part correct, or, in other words, that 
there is a very common diphtheroid affection which is merely 
a part of scarlatinal angina, and also that true diphtheria 
very often supervenes upon scarlatina. 
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It is common to see from the second to the fifth day of 
scarlatina the previously bright red mucous membrane of the 
throat become coated over with a white pellicle which Is in 
appearance distinctive. It is thin, ftlmy, uniform, only slightly 
elevated above the surrounding mucous membrane, is not in 
well-defined sharply limited patches as in the case of true 
diphtheritic membrane, but its bonicrs shade off from the 
unaffected surface by an almost imperceptible gradation. It 
does not lie loosely upon the surface of the mucous membcane, 
nor can it be readily detached from it, but is closely adherent 
t« it, and presents to the eye the appearance of being a trans- 
formation in its most superficial epithelial layers, which indeed 
it probably is. It is often quite extensive, covering one or 
both tonsils, one or both faucial arches, the anterior surface 
of the soft palate, the uvula, and in some cases the posterior 
wall of the phar;i-nx. It is accompanied with a more or Icem 
abundant thin or glairy muco-purutent secretion. It usually 
persists through the active stiipe of the disease and then melts 
away by desquamation. I have seen this form of affection 
in many cases. It has never produced any of the systemic 
conditions which are peculiar to diphtheria, nor has it been 
followed by paralysis. From this circumstance, from its uni- 
form distinctiveness of character, and from the early stage of 
the disease at which it appears, I regard it as exclusively a 
result of ihe scarlatinal inflammation. 

There is a very different affection which usually appears at 
a later stage of the disease — from its sixth to its tenth day or 
even lat«r — when its intensity has begun to abate. This 
commonly commences in the pharjTix with the usual symp- 
toms and appearances of faucial diphtheria, including well- 
defined patches of true diphtheritic membrane of var>-ing 
thickness, foetor, adenitis, septicemia, etc. It has a great 
tendency to extend over the regions which hax-e been most 
affected by the scarlatinal infianimation, especially the nasal 
passages, the Eustachian tiiln-s and the middle ear. It has 
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even in some cases invaded the eye by way of tbe lachrj'mal 
duct. 

I have seen the flrat-described affection very coiumoD in 
some epidemics of scarlatina at times when diphtheria was 1 
not at all p^e^■alent, and, on the other hand, have seen the one I 
last referred to a verj- fretjueDt and tonnidable complication I 
or sequel to scarlatina at times when diphtheria was epidemic ] 

True diphtheria may supervene upon the diphtheroid form | 
of scarlatina, the whole aspect of the case being: thereby 1 
speedily changred. 

It will be seen that unless the distinction which has now in I 
its clinical aspects been pointed out be borne in mind,compur' ] 
ative anatomical observations on the false membranes of scar- ] 
tatina and of diphtheria can have little value, as aU forms of I 
diphtheritic metamorphosis of tissues ar«! seen in connectiua ] 
with scarlatina. Yet Huubner would seem to have had in | 
view the diphtheroid pseudo-membrane which I first described I 
when he said,' " True tissue-diphtheria is beautifully illustrated J 
and developed in scarlatina, and ditTers from it only in this 1 
respect, that in the latter only the epithelium and superficial I 
capillaries are affected, while in the former both nmcous and 1 
sub-mucous layers, including the blood-vessels, are implicated 1 
in the process of coagulation -necrosis." 

It cannot be denied that true diphtheria does in exceptional J 
cases accompany scarlatina at a very early stage, or may J 
even be the prior affection, but in sucli cases the diphthei*ia 1 
can he regarded only as an accidental complication of the I 
scarlatina. In the records of many epidemics, especially by I 
the earlier writers, as we have seen in the chapter on history, I 
the features of diphtheria and of scarlatina are mingled to- | 
gether in inextricable confusion, each ha%nng resulted from I 
the contagion of the other, and not only pharyngeal and nasal j 
but laryngeal diphtheria having often been early concomitants ] 
of scarlatina. Such facts can only be explained by the suppo- ] 
' Die Ex purl 1 11 en telle Diphtherie. I 
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sition that unusually intense epidemics of each disease wore 
concuiTent. 

Diphtheria in following measles conforms to the two ^neral 
rules above stated, in appearing as the eruption and acute 
symptoms of the prior disease are abating (namely after the 
fifth or sixth day of the eruption) and in being localized where 
its principal lesions have occurred. Hence it has been found 
to furnish a particularly large proportion of cases of the 
lar\ngyai and tracheal affection. For this reason the compli- 
cation is an especially formidable one, the mortality, acconl- 
ing to some statistics, being eighty per cent. {Sanne.) 

Diphtheria has also been a very frequent complication in 
some epidemics of small-pox, and has shown an especial ten- 
dency to affect tlie larynx and trachea,' 

In typhoid fever, diphtheria rarely occurs before the end of 
the second week. It frequently affects the larynx, but owing 
to the obtunding of the sensibilities by the disease, and the fact 
that many of the patients are adults, it often fails to be recog- 
nized during life. 

In accordance with the second law above referred to, sec- 
ondary diphtheria is sometimes located in regions which are 
very rarely visited by primary diphtheria. Thus diphtheria 
of the cesophagus is usually consequent upon typhoid fever, 
cholera, measles, scarlatina, sma ll-pox. pulmonary tuberculosis 
and pyemia, and that of the gastric mucous membrane upon 
scarlatina and small-pox. (Ziegler.) 

■ Rtlhle, Die Kehlkopf. Kmnklieit«D. Berlin, 1S61, p. 247. 



CHAPTER Vii. 

DIPHTHERITIC PARALYSIS. 

One of the most striking peculiarities of diphthena is the 
frequency with which it is followed by paralysis. The propor- 
tion of cases in which this sequence has occurred has varied, 
according to different observers, from 1.15 to GO per cent. Of 
i;i82 cases observed by Sann^, eleven percent, were followed 
by paralysis. In view of ihe liability of very mild cases < 
paralysis to be unrecognized, the estimate of Gowei-s' < 
tweuty-flve per cent, of all cases Is perhaps not excessive. 

Diphtheritic paralysis is usually a sequela, for, while it oc- 
casionally appears early in the course of the primary c 
yet in by far the greater number of cases it is first manifested 
in the second or third week, and has occurred as late as the 
fortieth day after the disappearance of the local symptoms. 
It follows the mildest cases as well as the most severe ones. 
According to the statistics of Landouzy ' tlie tendency to il« 
occurrence is very slight in infants and increases with age. It 
has one usual starting-point, the soft palate, to which in a 
large proportion of cases it is limited. When it invades other 
parts successively there is a certain order of progression 
which, as a rule {though subject to many exceptions), it ob- 
serves. It is, in the great majority of cases, a paresis rather 
than a complete paralysis. It is, as a rule, of comparatively 
brief duration. Its termination, with relatively few excep- 
tions, is in complete recovery. 

Paralysis of the soft palate and pharynx first manifests 

'" DiKcases of the Nervous System," p. 1321. 

' ■■ Dee PJUTUyaies Juhb les maladies niuues," Paris, 1880. 
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itself by inodillcations in tiie voicts. Articulation, especially of 
the palatal consonants and vowels, is ciifBcult or impossible. 
Speech may present all grades of imperfection, from a slight 
nasal twang to complete unintelligibility. Deglutition is also 
interfered with in various degrees. In the least degree there 
is experienced a slight slowness or clumsiness in the act of 
swallowing. In a greater degi'ee, liquids are regurgitated 
through the nose. Solids are swallowed more easily, but even 
they in bad cases give much trouble, missing the cesopbagus 
to ent.er the larynx or to remain in the naso-pharyngeal cav- 
ity. Small portions usually cause more inconvenience than 
larger quantities. This interferimce with swallowing in some 
cases makes the taking of necessary nourishment a matter of 
extreme difficulty. Expectoration, or the expulsion of mucus 
from the throat and nasal passages, is in like manner rendered 
difficult or impossible. 

If the mouth be opened the soft palate is seen to hang re- 
laxed and motionless. When the paralysis is unilateral it is 
drawn toward the healthy side. It has partially or wholly 
lost its sensibility and does not respond to tickling or irrita- 
tion by the usual reflex movements. The muscles of the 
tongue, lips, and face are sometimes affected. 

Disturbances of vision are of frequent occurrence. They 
usually appear soon after the commencement of the palatal 
paralysis, but in rare cases simultaneously with it or even 
before it. The most common form is asthenopia. There is 
difficulty in reading fine print or distinguishing other small 
obj«ta. Efforts to do so are quickly followed by fatigue and 
blurring or flashes of light before the eyes. The vision of dis- 
tant objects is not usually unpaired. These sjinptoms are 
due, according to the researches of Donders,' mainly to de- 
fective accommodation from paresis of the clliarj' mu.scles. In 
some cases thei-e are diplopia, vertigo and strabismus of one 
or botli eyes, from the involvement of the oculo-motor mus- 
'Brittah Med. Joiir.. Mtiy 12th. 1877, p. 505. 
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clea, and more rarely ptosis, froiii implication of the levator 
palpcbrK 8U peri oris. 

Next in order of occurrence are paralyses of the muscles of 
the extremities, those of the lower extremities being usually 
the first, and sometimes thu only ones, to bo affected. The 
affection commonly begins with disturbances of sensation, 
svich as feelings of coldness, nimibness, tingling or sharp 
pains. Various degrees of feebleness In some or all of the 
muscles concerned in locomotion are next experienced. The 
ground often feels soft and yielding from impairment of the 
muscular sense. Cutaneous sensibility is sometimes abolished, 
especially in the soles of the feet. Anesthesia is sometimes 
accompanied with analgesia, which may be general in the ex- 
tremity affected or confined to limited areas. Sometimes the 
symptoms aie those of ataxia. The movements are incoordi- 
nate and the patient cannot walk with his eyes closed. Tha 
affection of the muscles rarely exceeds a greater or less degree 
of paresis, and is often, as in other situations, limited to par- 
ticular muscles or groups of muscles, but in rare cases abso- 
lute paralysis of the lower extremities ensues. In proportion 
to the degi-ee and duration of the paralysis there are flabbi- 
ness and a tendency to atrophy of the muscles. 

A similar order of symptoms may occui" in the upper ex- 
tremities. Tactile sense in the fingers is diminished or lost. 
The affection is more usually partial and limiteil to certain 
muscles, causing tremor or choreic movements, and feebleness, 
clumsiness and uncertainty in the use of the hands and arms. 
In rare cases the paralysis here also becomes complete. 

Diphtheritic paralysis in the extremities is most usually 
symmetrical, though often somewhat unequal in the two sidea. 
Its absolute limitation to one side is very rai-e, though not 
altogether unknown, 

Diphtheritic paralysis of the muscles of the larjmx seldom 
occurs alone or in connection with that of tlic pharynx merely, 
but usually appears only in the coiiree of moi-e general paral- 
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ysis. It may be limited to one muscle or may be general. Its 
presence may be recognized by modifications in the quality or 
thti voice, varying, according to the extent and degree of the 
allcction, from slight roughness or loss of resonance to abso 
luti' aphonia. Tranquil respiration is not seriously interfered 
with, but coughing, forcible expiration, and "holding the 
breath " are rendered difficult. Loss of st'nsibility in the 
laryngeal mucous membrane sometimes accompanies the 
motor paralj-sis. From this cause portions of food have en- 
tered the larynx unperceived by the patient and have caused 
death by suffocation. This accident may also result from 
sensory and muscular paralysis of the epiglottis. 

On laryngoscopic examination it is found that one or both 
vocal cords have lost in part or wholly their motility. When 
only one muscle is afl'ected the position of the vocal cord is 
fixed bj- the antagonistic action of the non-paralyzed muscles. 
Wht-n the paralysis of the laryngeal muscles is general, the 
vocal cords are motionless midway between the positions of 
phonation and of respiration, as in the cadaver. 

Paralysis of the muscles of the neck and trunk is usually 
one of the latest devflopments in general diphtheritic paraly- 
sis. When the former are seriously affected the patient is 
unaltle to raise or hold up or turn the head, which droops help- 
lessly. When the latter are paralyzed he is similarly deprivetl " 
of the power to hold the body upright, or even to turn in bed. 
Implication of the intercostal muscles caus^^'s serious embar- 
rasHment to respiration. When the diaphragm is also in- 
volved, the shallowness and diiRculty of breathing are greatly 
increased, and in proportion to the degree of the paralysis 
there are cyanosis and liability to death from asphyxia. 

The heart is also affected by diphtheritic paralysis, and to 
this fact is due by far the greatest number of its fatal results. 
The time at which this affection occurs varies widely. It some- 
ttuK-s lakes place in the second or third week of the primary 
disease, or, in raiv cases, even earlier, and, on the other hand. 
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U not infrequent in advanced convalescence, and is usual in 
the course of general diphtheritic paralysis. 

Its severity and fatality are, as a general (though not inva- ' 
riable) rule, greatest when It occurs early. Even then it has | 
usually been preceded by palatal or pharyngeal paralysis, 
though it is not impossible that the heart should be the part 
first affected. Its onset in this form is usually sudden. It ia ' 
often attended with a rigor or a sensation of chilliness. It is J 
frequently preceded or accompanied with symptoms of gas- 
tnc disturbance and failure of digestion, such as nausea, ano- J 
rexia, etc. There is a sudden accession of dyspncca and pi-ecor- ] 
dial oppression. The countenance expresses distress and 
alarm, and its hue is pale or cyanotic. The surface, especially 
of the extremities, is cold. The pulse is weak, fluttering, in- 
termittent and variable, the heart-sounds muffled, confused 
and irregular. Death may ensue quickly, or only after a 
number of hours, or the attack may be partially recovered I 
from only to return again, or (too rarely) the recovery may j 
be complete and permanent. Cadet de Gassicourt records I 
only one recoverj' in fifteen such cases. 

As it occurs at a later period, diphtheritic paralysis of tha I 
heart, like that of other organs, varies from a slight and I 
transient paresis to a suddenly fatal cessation of function. Itt | 
the whole number of cases the fatal i-esults are doubtless '"wer | 
than the recoveries. 

During the continuance of cardiac paralysis there is great 1 
liability to an aggravation of the condition by exertion, even [ 
the sUghtest effort having in many casvs beer followed by a ] 
fatal result and in others by alarming but transient symp- 
toms of heart-failure. An interesting case of a practicing T 
physician of this city, as relatcti by himself, is published by J 
Dr. A. D. Rockwell,' In this case "cardiac difficulty," paresis j 
of soft palate, pharynx and lar\'nx, of ciliary muscles, of upperl 
extremities, of lower extremities and of bowels, appeai-ed inf 

' ■■ Medical and Sunfi™! Electricity," p. «2ll. 
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the order mentioned, beginning' about the third week after the 
disappeaiunce of thu diphtheritic patches and ceusin^ in the 
slxtvL-nth week, except that slight cardiac feebleness remained 
for fifteen months. The cardiac lUlBculty mentioned was in- 
dicattid by a vei-y feeble, soft, slow pulse a^■eragiug sixty pw 
minute. " On one occasion, immwliati'ly following special ex- 
ertion, the pulse quickly rose lo 160 and as quickly fell to 33 
per minute, rt'isulting in an attack of angina pectons, which 
persisted for nearly three hours. This sudden fluctuation of 
the pulse was most alarming, and caused apprehension of im- 
mediate dissolution." It is also stated that the symptoms, 
not only of the cardiac but of the other paralysis, " were in- 
variably increased by the slightest exercise." 

The walls of the intestines and of the bladder and also their 
spliinctt^rs are occasionally affected with diphtheritic paraly- 
sis, producing in the former case retention of their contents, 
and in the latter involuntary fecal movements or inconClnencu 
of urine. Anaphrodisiu and impotence are not infretjucnt 
sequeliE. Paralyses of the special senses, such as temporai'y 
amaurosis, deafness, and impairment in various degrees of 
taste and smell, have been observed. Antesthesias and dy^ b- 
thesias have also occurred without accompanying motor pa- 
ralysis. 

While the onier of occurrence of the various localizationa 
of diphtheritic paralysis which has now bi^'n indicated is a 
usual one. it is far from being invariable, and they may take 
place successively in any order whatever, or any number of 
Ihem may iw present at the same time. Thus, in the case of a 
physician, reported by himself,' the order of events was as fol- 
lows: Pains in axilla, anns and hands: motor paral^'sis of 
lower extremities; loss of sensation in limbs and trunk; sen- 
sory and motor paralysis in upper extremities; loss of sensa- 
tion in mouth, tongue and portions of face; paralysis of soft 
palate: dimness of vision: increase of motor and sensoiy 
> Dr. Reed. Boetoa Med. and aoTg. Juurnal. Julj- IStli, 1876. 
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paralysis in arms and hands; paralysis of bladder; loss of 
power of erection; paralysis of interosseous muscles. 

The duration of diphtheritic paralysis is generally in pro- 
portion to its severity. I have seen a paresis of the soft palate 
entirely disappear within eight days from its commencement, 
and from two to six weeks is a frequent duration. More gen- 
eral cases may last for as many months, and in rare instances 
some of the symptoms persist for years. 

The small proportion of cases which terminate fatally do 
80 from inanition caused by difficulty in swallowing, from the 
effects of the entrance of foreign bodies into the air-passages 
in pharyngeal and laryngeal paralysis, and from pulmonary 
affections produced or aggravated by that paralysis, from 
asphyxia in paralysis of the respiratory muscles and from 
heart-failure in cardiac paraljrsis. 

The reaction to electricity in many cases of diphtheritic 
paralysis is not perceptibly altered. In severe ones farado- 
muscular contractility is usually diminished, while galvano- 
muscular contractility continues normal or is exaggerated. 
In grave cases of long duration, in which the muscles are 
atrophied, their contractility under the galvanic current is 
diminished or lost. Thus the reactions to electricity in diph- 
theritic paralysis are generally those of peripheral nerve de- 
generation, as has been pointed out by Ziemssen ^ ana many 
subsequent writers. 

The onset of diphtheritic paralysis is usually, though not in- 
variably, accompanied by the loss of the knee-jerk. The re- 
markable fact was discovered by Bernhardt ' that the knee- 
jerk is abolished, not only in actual diphtheritic paralysis, but 
in a large proportion of all cases of convalescence from diph- 
theria that are unattended by recognizable paralysis. In 
twenty-one such cases examined by him the knee-jerk contin- 
ued on both sides in seven, but was absent on one side in one. 



1 Berl. Klin. Wochenschrift, 1866, Nos. 43 and 44. 
• Virchow's Archiv., 1885, Bd. 90, p. 2U3. 
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and on both sides in thirteen, the loss occurring in two-thirds 
of his eases. This ob8er\'ation has since been abundantly con- 
firmed. The abolition of the knee-jerk usually occurs in the 
latter part of the first month after the onset of the primary 
d^ase, or in the course of the second month, and continues 
foi- four or Ave months. Its disappearance is fi-equently pre- 
ceded by its temporary exaggeration. Its return is at first 
unilateral and is gradual, there being alternations of its occurs 
rence and its non-occuirence. The knee-jerk may he present 
in post-diphtheritic ataxia, and may be absent when there is 
no ataxia. 

Loss of knee-jerk also occurs at an early stage of some 
cases of diphtheria. Dr. R. L. McDonnell ' states that in eigh- 
teen cases of diphtheria in the Montreal General Hospital, 
knee-jerk was absent at the time of admission in 10, and pres- 
ent in 8. 

Albuminuria is a frequent, but not a constant, accompani- 
ment in grave cases ot diphtheritic paralysis. Thus of sixteen 
fatal cases described by Abercrombie, albuminuria occurred 
in one fourth. 

The anatomical changes which have been observed in fatal 
cases of diphtheritic paralysis have been elsewhere described 
(pagi^> 65). They consist in inflammatory and atrophic 
changes in the gray matter of the anterior horns of the spinal 
cord; inflammatory or degenerative lesions of peripheral 
nerves; changes in the vascular system and its contents, and 
atrophic changes in muscles. 

Tht- changes in the nerves are in the greater number of 
cases primarily and mainly in the nerve-elements themselves 
rather than in the mvesting or interstitial tissues. They arc 
characteristic of "parenchymatous neuritis," a degenerative 
condition which may begin at any point in the course of a 
ner\-e, or may be consecutive to lesions in the spinal ner\-e- 



■MedlcaJ News, October Ifl, 1887. p. 448. 
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cells. It extends downwanl in the course of the nerve from its 
point of commencement, but not upward. 

Ill other cases iuUaiiimatory changes in the intt^rstitial 
elements of the uerve.s pi-edomiiiate. Interstitial neuritis, uo 
like the parenchymatous, may extend upward in llje nervi'. 
Its occurrence in the palatine nerves may be due to the prox- 
imity of their terminal filaments to ihe seat ot the primary 
diphtheritic inflammation and their consequent exposure to 
the direct action of the poison there evolved. That this is the 
case in some of the instances in which the diphtheritic inflam- 
mation in the soft palate is intense and the paralysis in that 
situation occurs early is not improbable. That the usual com- 
mencement of diphtheritic paralysis in the soft palate cannot 
in all cases be thus explained is shown by the facts of patho- 
logical anatomy above referred to, and also by the clinical 
facts that paralysis often occurs when the pharyngeal inflam- 
ation has been extremely slight and fails to occur when it 
has been intense, and that palatal paralysis has appeared in 
some cases in which there has been no sore throat, the diph- 
theritic inflammation having occurred on wounds, etc. in re- 
mote situations, and tliat paralysis following pharjmgeal 
diphtheria sometimes commences in remote parts of the body., 
Yet such cases must be regarded as exceptional, tho general 
fact being that diphtheritic paralysis usually commences in 
what may be called regional proximity to the site of the origi- 
nal disease. Trousseau, after referring to sevei-al of the cases 
just alluded to, adds, " Generally, however, where the paraly- 
sis is consecutive to cutaneous diphtheria it commences in tlie 
extremities;" and many recorded cases support this state- 
ment. 

It must be ivmembered that the anatomical lesions abo\'i J 
referred to, occurred in fatal cases. That in ordinary ca 
they are far less grave is evident from the clinical fact thatJ 
recover^' in them is usually speedy and almost always com-| 
plete. Yet it is reasonable to suppose that the dilleranceia I 
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mther in degree than in kind, the disturbance in the nutrition 
of the nerves affected varying througrh all gradations from 
that which is so slight as to be manifested only in a transient 
and scarcely perceptible impairment of function to that which 
is destructive and fatal. The generally accepted \-iew of the 
pathology of the most usual forms of diphtheritic paralysis is 
stated by Dr. T. Buzzard' as follows: "I do not think that 
with the clinical evidence before us we are justified io saying 
tliat diphtheritic paralysis in its ordinary form, passing to 
complete recovery, is dependent upon an affection of the spinal 
cord. It is, in my opinion, more reasonable to conclude that 
in this disease we have usually to do with peripheral neuritis 
of very varying severity, which in the mildest cases is proba- 
bly represented by a mere transitoiy hyper£emia with effusion 
in the intei-stltial element." 

The precise manner in which diphtheria causes diphthe- 
ritic paralysis has not yet been demonstrated. It has been 
held by many that the disturbance of nutrition in the ner\'ous 
system which underlies the paralysis is wholly or mainly due 
to the anaemia which is a striking characteristic of convales- 
cence from diphtheria. This view is negatived by the fact 
that paralysis often occurs in cases in whicli ansmia is slight- 
est and fails to occur in those in which it is most marked, and 
moreover that in other conditions in which ansemia is equally 
profound the symptoms which are pecuUar to diphtheritic 
paralysis are unknown. 

A consideration of the pathological and clinical facts which 
have now been inferred to, in connection with what has felse- 
whure been stated in reference to the pathologj' of diphtheria, 
can leave no reasonable doubt that diphtheritic paralysis is 
due to the action upon the nervous system of a poison, the 
presence of which in the organism is in some way the result of 
diphtheria. It is also highly probable that that poison be- 
longs to the class of ptomaines. But the exact nature of that 
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poison anil of its action upon the nervous s^'stem is involved 
in no little obscui-ity. It has been assumed by some that it is 
the diphtheritic virus itself; but opposed to that view are the 
facts that paralysis follows only a small proportion of all 
cases of diphtheria, and that the probability of its occurrence 
and its severity when it occurs hear no i-elation whatever to 
tlie character of the primary disease, and also that in some 
cases it commences weeks after the cessation of the primary 
disease, and only reaches its height several months later. 
The loss of the knee-jerk is also without known definite rela- 
tion to the character of the disease and to the subsequent 
occurrence of paralysis. Many circumstances favor the hy- 
pothesis that the cause of diphtheritic paralysis is a distinct 
nerve-poison concomitant to oi- resultant from the diphtheritic 
virus, and ponerated in the system along with it or subse- 
quently during the period of convalescence in some cases, but 
not in others. In support of this theory the following remark- 
able fa«ts are cited by Gowers' from Boissarie: "In a certain 
district of Paris there occurred a series of cases of severe 
diphtheria, and at the same time a series of cases of paraly- 
sis of the palate, eyes, limbs, heart, etc. perfectly like that 
which occurs after diphtheria, and accompanied by albuminuria. 
The remarkable fact is that in these cases of primary palsy 
there was no history of preceding sore-throat, and in several 
of the cases distinct diphtheria followed the paralysis, which 
lessened during the throat-affection. Some of the cases of 
primarj- palsy seemed to arise distinctly by infection." 

Dr. W. H. Thomson says:' "Our knowledge of the action 
of the micio-organisms is sufficiently advanced now for us to 
know that some of them evidently cause disease by generating 
definite poisons or ptomaines, which are absorbable into the 
blood, and then act there just as other poisons act, some of 
them as even arsenic does, causing multiple neuritis of a dis- 
seminated and yet selective kind It becomes quite 
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vable to infer that the workiog of the* <Uphtheritic or- 
ganism may prepare, in certain cases, the way for some subse- 
quent process in the body by another or^nism, when the 
conditions for its growth have been fulfilled by the antecedent 
presence of the diphtheritic agent, and that it is during this 
subsequent processthat the poison which works such mischief 
on the nervous mechanism is produced." 

The probability that this poison causes paralysis in most 
cases by producing trophic disturbances of verj' \arious de- 
gree in the peripheral nerves has already been referred to. 
That in some cases it has a direct and powerful paralyzant 
effect upon the nerves by ari-esting their function without pro- 
ducing any appreciable structural lesion has been shown in 
various, autopsies. That this may probably be its action in 
cases of early and sudden heart-failure, and also in other 
forms of early and transient diphtheritic paralysis hiis i-ecently 
been shown with much force of iTasoning by Di'. J. Lewis 
Smith,' the principal arguments adduced being the following: 
Ptomaines spring into existence suddenly and unexpectedly 
under favoring conditions. Cases occur in which carefully con- 
ducted microscopic examinations reveal an apparently normal 
state of the nerves supplying the paralyzed part, and of that 
part of the cerebro-spinal axis from which the nei-ves arise, 
and also, in cases of heart-failure, of the heart itself. Palatal 
paralysis sometimes occurs as early as the second or third 
day of diphtheria, and loss of the tendon-reflex as early as the 
first day; and it seems improbable that a peripheral neuritis 
or anatomical changes in tlio cerebro-spinal axis, such as to 
cause paralysis, should occur at so early a date. In its com- 
mencement diphtheritic paralysis often suddenly shifts from 
one group of muscles to another, or there is a sudden recovery 
from it on one day, and a recurrence of it on the next; which 
would seem impossible if it resulted from degenerative nerve- 
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changes, either central or peripheral. The incomplete or par- 
tial character of the degenerative changes in peripheral nerves 
which have been observ^ed by some microscopists would hardly 
account for the complete paralysis which often exists, for in- 
stance, in the velum palati. 

The various facts which have now been referred to seem to 
warrant the following general conclusions: 1. "It may be 
positively asserted that diphtheritic paralysis does not in 
every case depend on one and the same cause " ( Jacobi), 2. 
The early forms of the affection are probably due mainly to a 
direct inhibitory effect upon nervous function either of the 
diphtheritic poison or of some other poison which is often, but 
not necessarily, associated with it. 3. The later forms of the 
affection result from pathological changes in the nervous sys- 
tem, the most usual form of which is parenchymatous or degen- 
erative peripheral neuritis — these changes being initiated by 
the diphtheritic poison or poisons and favored by the impover- 
ished condition of the blood. 




The recognition of grave forms of diphtheria, when fully 
developed, is usually easy ; but then the recognition is often too 
lat^;. It is the earlier stages and milder forms of the disease 
which need to be intelligently discriminated from certain affec- 
tions which often bear an astonishingly close resemblance to 
them; and this discrimination, its essential principles being 
undei'st'Uod, is in most cases not difTlcult. 

The first essential in this diagnosis is complete and accu- 
rate observation. 

As ou- patients are mostly children, the laryngoscopic and 
rhinoscopic mirrors are for obvious reasons not usually very 
available, nor are they generally necessarj-, though in some 
cases, especially in older patients, they may give valuable in- 
formation. 

The patient should bo placed for examination directly in 
front of a window or a gootl artificial ligbt--if a young child, 
on the lap of his nuree. Thorough inspection of the throat is 
now in most casi'.'i easy. But some young children will oppose 
the operation. When this disposition is manifested the nursi^ 
should secure the patient's hands while some other person 
stands b*^hind him and holds his head between the palms of 
the hands. Then, if the lips and teeth are compressed, the 
tongue-depressor {» smooth spoon-handle is one of the best) 
should not be thrust forcibly in, but held in readiness await- 
ing the opportunity which the child will soon give. It is then 
slipped deftly between the teeth and well back into the mouth 
along the dorsum of Ihp tongue, when gentle pressure down- 
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wai-ds will cause the child to open his mouth and ^ve a vk-w 
of the throat. Tlic conforination of the mouth and throat is 
so differpnt in different persons that it is now and then a 
matter of some difficulty to obtain a satisfactory view of the 
throat, especially if the patient resists or is inclined to vomit- 
In such cases some perseverance may be necessary. Repeated 
attempts with a little interval between them are less likely to 
excite vomiting than retaining the tongue-depressor in posi- 
tion too long at one time. The very act of "gagging" will 
throw the tonsils forward, giving a view of their posterior 
surface. 

The throat having been thus thoroughly inspected, perhaps 
only redness and more or less swelling are observed. Do these 
denote the catarrhal or ante-membranous stage of diphtheria 
or some other inflammation of the throat? The probability 
of its being the foi-mer will be favored by the fact of previous 
exposui'e to contagion or the presence of an epidemic, and by 
certain characteristics of the throat-inflammation, especially 
a certabi intensity and a somewhat abrupt limitation to a 
particular location, as one tonsil or one faucial pillar or a por- 
tion of the soft-palate; but it is only occasionally that this 
evidence is verj- significant. Other forms of throat-inflamma^ 
tion, as the follicular, are often one-sided, and I have seen the 
aspect of the throat in diphtheria a few hours before the ap- 
pearance of membrane in no way distinguishable from that of 
many ordinary sore-throats. Hence a positive diagnosis of 
diphtheria can but rai-ely be made at this stage. 

But suppose that we see on the inflamed mucous mem- 
brane of the throat whitish, yellowish or grayish appearances 
which at the first view more or less resemble false membrane. 
It is safe to say that a diagnosis of diphtheria or of "diphthe- 
ritic sore-throat " based simply on them would in the large 
majority of cases bo erroneous. 

It may be remarked in passing, that the phrase, diphthe- 
ritic sore-throat, may indeed have a legitimate use to convey 



i 



UIAiiNUSlS. 



128 



a definite and well-understood meaning; but it has far too 
commonly been vaguely and indiscriminately applied in the 
absence of a, positive diagnosis to various mild diphtheroid 
afTection.s, most of which are, in no true sense of the word, 
diphtheritic 

The one pathognomonic sign of diphtheria is diphtheritic 
false Qjembrane. The existence of diphtheria without a diph- 
thera is indeed asserted. The reasons for regarding its oc- 
currence as improbable have been elsewhere i^iven. The 
distinctive characteristics of tliphtheritic false membrane 
have elsewhere been stated. This membrane in the fauces 
and phar.>-nx is never altogether superficial to the mucous 
membrane. Though the depth to which it involves the epithe- 
lial layers varies greatly in different cases, yet even in its 
most superficial form it is so intimately connected with the 
subjacent tissues that if It be scraped or torn away, a raw 
ami bleeding surface is exposed. 

In non-diphtheritic phar^Ti^tis we often see whitish patches 
of pultiiceoiis follicular secretion or smearings of glairy tena- 
cious mucus, or ulcers of various kinds covered over with, or 
surrounded to some little distance by, yellowish or grayish 
muco-pus, or, in some cases, with a superficial and fragile 
membranous formation which is undoubtedly a tnie fibrinous 
or croupous exudation. These forms of ulcerative phar\'n- 
gi Us have bet'n variously designated as "ulccro-membranous 
angina" by Da Costa,' "common membranous sore-throat" 
and "herpetic son'-throat," by J, Solis-Cnhen,' "confluent 
herpes of the throat" by Morell Mackenzie,' and "drain- 
throat," a form of septic sore-throat attended with ulceration, 
by S. Soils-Cohen.' 

The appearances presented by these affections may at the 

■" Medical Dio^osle." Phila.. 1881. p. 481. 

•■■ Diaeasea of the Thront," New York, IMTfl, p. 103. 

'Op. dt., p. 53. 

•"The Diphtheroid Throato," Archives of Pndiatrics, February, 

1888. i>. fta. 
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first view be very deceptive to the inexperienced ey«^; but their | 
true character may be readily ascertained by brushing' them 
with a swab, or, still better, throwing a stream of water upon I 
them from a sjTinge. In aphthous or herpetic angina the | 
little vesicles and the resulting ulcers are readily i-ocognized 
when clearly exposed to view by this method, and the fibri- 
nous pellicles just referred to have entirely vanished frtyii the 
scene, or just enoujrh fragments of them remain to make 
clearly evident their fragile, superficial and non-diphtheritic 
character. 

But by far the most frequent occasion of erroi' in diagnosis 
is the very common affection known as acute follicular or 
lacunal tonsillitis. The tonsils are irregularly ovoid bodies, 
the surface of which is penetrated by a varjTng number of , 
slit-like or circular orifices of a system of internal cavities, i 
ci^'pts or lacimae, from which numerous follicles branch out 
into the substance of the gland. "The crypts of largest size | 
and greatest deptt; are as a rule found in the middle part of 
the tonsiL (See figure 9.) The crypts are generally' filled 
more or less with a yellowish substance composed of fat 
molecules, loosened pavement epithelium, lymph corpuscles, 
small molecular granules and cholesttTin crystals, which prob- 
ably proceed from retained and decomposed epithelial matter, 
and perhaps now and then from the bursting of follicles whose ' 
cells have increased by proliferation and have undergone a ' 
retrograde metamorphosis and fatty degeneration," ' 

Acute follicular tonsillitis occurs sporadically in connection 
with ordinary catarrhal pharyngitis, enderaically from vari- 
ous local insanisar>' conditions, and epidemically. In this last ' 
form it is undoubtedly a specific disease, and is probably in 
some degree contagious. I have been led to this last conclu- 
sion from having so often seen it go through families of chil- 



'From "The Tonsils, their fjeiieral, Surgical luid Minute Anatomy," 
by D. BryHon BeUvan, M.D., Archive* of Laryngoloey. December, 

1880. 
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(Irun, successive cases occui-rm^ at inteirals of out-, two or 
thrt-e days, just as occurs with diphtheria or scarlatina. 

Follicular tonsillitis is not a milder grrade of diphtheria, 
but is a totally distinct disease. Diphtheria, it is true, may 
supervene upon follicular tonsillitis, as upon other catarrhal 
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affections, but then it is usually, at least, only after the latter 
has run its course. As this requires only a few days, it is not 
strays that the two affections have been supposed by some 
to be related. 

Follicular tonsillitis differs from diphtheria in not causing 
constitutional poisoninL', eitlK-r septic or spL-cifie. It in not 
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accompanied with nephritis (exctspt as any Tebrile catarrhal 
affection may occasionally be); it is not followed by paralysis, 
and I have never known of a fatal case.' 

The onset of follicular tonsillitis is undistin^ruishable from 
that of diphtheria in the amount of febrile and nervous dis- 
turbance which accompanies it. Its second stage, that of fol- 
licular exudation on the inflamed tonsil, may closely resemble 
diphtheria. Its third stage, which occure after two or three 
days, is that of the disappearance of this exudation, exposin§r 
in its place peculi:ir appearances of erosion or excavation in 
the surface of the tonsil. 

In the second stage, or that of exudation, we may often see 
whitish or yellowish points projecting, or liquid oozing from 
one 01" more of the lacunal orifices of the tonsils. The diag- 
nosis is then easily made, for these appearances are pathog- 
nomonic of follicular tonsillitis. It is made easy in other 
cases by the evidently soft and pultaceous character of tha 
deposit on the tonsil, and by its lying loosely and superficially 
on its surface, from which it is easily removed by rubbing it 
with a swab. 

There is a smaller proportion of cases, but yet very numer- 
ous ill the aggregate, in which the diagnosis is much more 

' In the Section on Practice of the New York Academy of Medicine, I 
Dr. J. Lewis Smith (see New York Medical Record, Nop. 27th, 1880) I 
stated as the reiiult of tua large observation uf the two diMuues his beliel' I 
that they are not related, except that diphtheria may occur as a 1 
secondary disease. Dr. L. Emmiit Holt, from the observation of three 1 
hundred recorded cases of tonsillitis, concurred in thin view. Dr. Holt I 
also quoted Dr. Haig-Brown, medical officer to the Charterhouse | 
school in England, who had in three years luet with four hundred and I 
sixteen casesof tonsillitis among the five-hundred boys who were under ] 
his supervision, but only one case of genuine diphtheria, and who had ] 
recorded two epidemics of siiuple tonsillitis in which the disease was 1 
unquestionably spread by contagion, and Dr. Q. A. Spalding of this ] 
city, who had stated that at the House of Refuge cases of tonsillitis 1 
were eonetantly occurring, yet no clear case of <liplitlierift bf 
seen there in years, and Dr. filbney of this city, who hod niatle a shuilar I 
statement in reference to the Hospital for the Ruptured and Crippled 
during his tenii of service there. 
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difficult. These cases are thus described by Dr. Geo. M. Lef- 
ferts:' "Have you not often seen in theso cases of follicular 
tonsillitis an aggregation of the grayish-white ptiltaceous 
masses which block up the mouths of the diseased and oc- 
cluded cr^-pts to such an extent that not only is an apparent, 
but a real pseudo-membrane formed — one thickened by the 
products of cellular growth and decay (fungi and bactena) 
and rendered coherent by the inflammatory hj-perplasia ? A 
membrane which may occupy only part of the tonsillar sur- 
face appears here and there in patches, or, more rarely, still 
not infrequently, covers it entirely. The appearance is not an 
unusual one, and the attendant constitutional disturbance 
well-known." 

Dr. LefTerts in this connection refers also to the inftHrtious 
catarrhal tonsillitis which has been described by Fox and 
other English writers, under the name of " spreading (luinsy," 
which is essentially an iuHammation of the tonsils, extending 
more or less into the pharj-nx, and, sometimes, to the neigh- 
boring submaxillary and cervical glands. It is essentiully a 
flltb-disease, is communicable, is attendi>d with a certain 
amount of anxmia and depression, the mortality from it is 
slightly greater than from ordinary tonsillitis, and it is never 
followed by paral>'sis. According to Fox's observations it is 
never accompanied with a well-marked membrane. In tliis 
respect my own observations have differed from those of Dr. 
Fox, as I have si'en more than one epidemic of an affection 
answering in all other respects to the description just given, 
in which the occurrence of quite a firm membranous forma- 
tion on the tonsil was not uncommon. 

While the patches in follicular tonsillitis are more usually 
composed of the conglomerate follicular exudation above re- 
ferred to, spread out and inspissai.ed. they are not infrequently 
either wholly or in part a true fibrinous or " croupous " mem- 

'"doiDe of the Coiuuioner AffMitions of the Toiuils," New York 
Uedteol Record, 1878. 10. p. UOI. 
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bnine. These two elements are often intermingleid. TtUI 
ftbrinous form has been regarded and described by some as al 
separate affection from follicular tonsillitis, under the name oCi 
croupous tonsillitis. Though some cases apparently justify J 
this discrimination, yet my obsei-vation, which has included a ' 
great number of cases, has led me to regard them as bi>ing, 
usually, at least, simply different forms of the same affection. 
The other view is taken b^- Dr. L. Emmet Holt io a ver 
uable paper on the subject;' but the following passage in Dr. J 
Holt's paper would seem to favor my own conclusion. Having] 
referred to other designations given to this affection (" spread- j 
ing quinsy," " catarrhal diphtheria," etc). Dr. Holt coatlnuef 
" I prefer, with Carmichael,' to regard them as cases of croui»-fl 
ous tonsillitis. This writer describes the pathological apjieaivl 
ances in the following words: 'The gland is a pale red; them 
patch of a yellowish-white color, cou fined to the tonsil, easUy I 
separated, lea%-iag a loss of epithelium, but the gland otherwise ■ 
intact. Microscopically, besides the cell-elements of follicular m 
totisillitis, blood -corpuscles in a fibrinous matrix are pi-esent.' " 
The italics are mine. Yet my own observations accunl with4 
those of Di'. Holt that in some cases the fibrinous or "croup- 
ous" element in the affection is the only noticeable fcature.1 
Our observations agree, upon the important points that it I0I 
limited to the tonsil, that it closely resembles diphtheria, fori 
which it is doubtless very often mistaken, and that it is nofcJ 
diphtheria. Indeed the only explanation of the fact that tbfti 
descriptions of this very common affection in medical liten^l 
ture are so few and, with a few ejcceptions, so incomplete, iE 
that it has been regarded by a large proportion of observenj 
as a form of diphtheria. Tlie eri-or is a very natural one. 

The following case is described by Dr. Holt and stated tofl 
be one of nineteen in all essential respects similar to it otfl 

'"TheNon-idenlity of Croupous Tonsillit [a with Diphtheria," Tran»-J 
actions of the Medical Society of the State of New York, 1880, p. 562. 

' Edinburgh .Medii-al Journal, July, I8SM. 



which he has notes: "On Novoraber 11, 1 saw a stout well- 
nourished ^rl of ten years, who was reported to have been 
perfectly well until the morning of that day. 81ie was taken 
at eleven o clock with a chill, vomited twice, complained of 
pains in the chest and seemed quite sick. The temperature, 
when seen three hours later, was 103.3° F., pulse 140, respira- 
tion 33, Examination of the chest revealed nothing abnormal, 
but on inspecting the throat the tonsils were found much 
swollen, and the light completely covered by a thick yellowish 
gray membrane, the left bemg about two-thirds covered. On 
the following day the temperature was 103.4°, the membrane 
was still distinctly circumscribed, showing no tendencj' to 
spread, but was more yellow in color. On the third day the 
temperature was 101.0°, and after that it was nonnaL On 
the fourth day the throat was pnicticallj' well." 

This case is a graphic illustration of what I have seen 
in numerous instances, and have refen-ed to in pn*vious 
publications, the Hrst having been in 1880. In that paper 
I referred to cases which I had observed of even a more 
dweptive character than the one just described, as follows: 
" In occasional instances nearly the whole surface of the tonsil 
is covered with a thick and firm investment of this character. 
If this appearance is accompanied, as it sometimes is, with 
grave constitutional disturbance, distress and prostration; if 
there is some enlargement of cervical glands; if the throat is 
mied with tenacious muco-pus, perhaps rendered sanious by 
points of ulceration ; if there is fretoi- of the breath ; if on the 
uvula or the faucial pillars are the whitish smearings above 
referred to, the physician who has not studied this subject 
carefully and well naturally supposes that he has to do not 
only with a case of diphtheria, but a grave one, and is de- 
lighted at his success in curing it in two or three days, as he 
is certain to do." 

But it may be asked, what ground of certainty is there that 
such a case is not in reality diphtheritic? I answer, this — 



k. 



130 



lUPHTHlilllA 



i NATCRE .\^-D TREATMENT. 



thiit having- recognized its true character by the methods now 
to be stated, we can accurately predict the subsequent course 
of events, which is that it will not extend beyond the tonsils, 
and that after two or three days the diphtheroid deposits will 
have vanished, leaving in their place the typical appearances 
of erosion or excavation in the tonsil, and that there will be 
none of the distinctive constitutional symptoms, nor the 
sequel te of diphtheria. 

How shall the differential diagnosis be made? Not by the 
circumstance that the exudation is limited to the tonsil or 
tonsils, for that is often true in diphtheria ; nor by its short 
duration, for that is equaled by very mild forms of diphtheria; 
nor by the severity or mildness of the accompanying febrile 
disturbance, for that varies greatly in both affections; nor by 
the test of infection or non-infection, for catarrhal tonsillitis 
is sometimes infectious; nor even by the presence or absence of 
albuminuria, for reasons which have been elsewhere stated. 

We are told by various writers that the diagnosis of follic- 
ular tonsillitis may be made by scraping the membraniform 
investment from the tonsil, or forcing out the cheesy contents 
of the crjT)ts by pressure, or thrusting a probe into the dis- 
tended lacunal orifices, which methods in the case of a suffer- 
ing and sti'Uggling child ai-e unnecessarily heroic. 

In the paper from which I have just quoted I called atten- 
tion to two points or methods in this diagnosis, of which 
experience had taught me the valuable practical utility, and 
the added experience of subsequent years has only tended to 
conflrm my estimate of that utility. 

The first of these points is the location of the membrani- 
form patches in follicular tonsillitis. These patches being 
usually formed wholly or in part by exudation from the lacu- 
nal openings, or being at least the result of an inflammation 
which involves the folhcular portion of the tonsil, are in rela- 
tion to those openings, and are consequently located on the 
more central portion of the convexity of the tonsil which is 
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the site of the principal and most numerous optrnings. (See 
flg-ui-e 1, page 134). 

On the other hand, a patch of true diphtheritic membrane 
when it is limited to the tonsil is not usuall,v seen on that por- 
tion of its surface only, but occupies a more lateral or marginal 
position, tho true diagnostic point being the relation or want 
of relation to the lacunae of the tonsil. Hence, if on the first 
inspection of the throat a membranous patch is seen covering 
the central portion of the convexity of one or both tonsils, and 
is limited to the tonsil, it may be regarded as very probable 
that the affection is follicular tonsillitis rather than diphthe- 
ria; while a membranous patch, however small and slight in 
appearance, which is seen on the marginal portion of the ton- 
sillar surface, and is evidently not in relation to the lacunal 
orifices as its source, should be carefully investigated. 

I have seen true diphtheritic membrane in its formative 
stage extending in slight streaks or spots across the tonsil. 
In those instances it lias been easily to be seen that the 
strealvS or spots did not emerge from the lacunal openings, 
and bore no relation to them, which is, in reality, the essen- 
tial point to be asceitained. 

The second method is syringing the throat with warm salt- 
water. In follicular tonsillitis this will cleanse the throat of 
much deceptive material. The membraniforra covering of the 
tonsils will be in part at least broken up and washed away, 
showing its friable and superficial character, and its relation 
to the distended lacuna! orifices. A prompt and accurate 
diiignosis is thus made practicable by a simple and readily 
available method in many cases in which it would otherwise 
be difficult or impossible. 

Like most other " ready methods " in diagnosis, those which 
1 have now mentioned require to be used with due reserve and 
discrption, especially by inexperienced physicians and at times 
when diphtheria is epidemic. It cannot be denied that there 
are cases in which the most competent and experienced phy- 
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iSician must reserve his positive diagtiosis for a day or two, 
md rare instances in which some doubt must remain even 
aft*r the most careful consideration of all the attendant cii^ 
cumstances. Yet the number of cases in which these tests 
when applied with accurate observation will fail is surpris- 
ingly small. This, I am sure, would be testified to by any one 
of at least twenty physicians who, during the past fifteen 
years as my assistants in the out-door visiting at Demilt Di'i- 
pensary, have had frequent occasion X/o apply them, and some 
of whom are now well known In the profession. I have by 
the application of these methods in numerous cases, both in 
dispensary and private practice, been enabled to dispel the 
alarm occasioned by very formidable "diphtheritic" appear- 
ances by assuring the sufferers or their friends of their proba- 
bly innocent and transient character, and have been justified 
by the event. I have also been called in consultation in ^uite 
a number of cases of supposed diphtheria of some severity and 
danger, in which I have from the same considerations been 
enabled to assure the attending physicians that their patients 
would in all probability make a rapid and complete recovery, 
frankly stating to them the diagnostic grounds of my belief, 
and the prediction has in every instance been verified. 

I have under other circumstances personally known of not 
a few instances in which follicular tonsillitis has been mistaken 
for diphtheria by intelligent, conscientious and not inexperi- 
enced physicians. While this error is greatly to be depre- 
cated, not only on accoimt of the needless alarm and incon- 
venience which it is liable to occasion, but still more because, 
as has unfortunately been but too widely illustrated in the 
literature of diphtheria, it renders in proportion to its fre- 
quency the teachings of therapeutical experience worthless or 
misleading, the opposite error of the mistakmg of diphtheria 
in its mildest forms or its slight beginnings, for its benign 
counterfeit, maj', in its immediate results at least, be even 
more disastrous. 
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It hai-dly needs to be remarked that while the diagnosis is 
in any degree doubtrul, the patient should be isolated, and the 
case treated as one or tonsillar diphtheria. 

The Tollowlng case illustrates certain other elements of in- 
tcrest, which may sometimes attend this differential diagno- 
sis: In 1881 I saw, in consultation with two well-known physi- 
cians, the little daughter of another well-kno^vn physician of 
this city. She was suffering with a violent inflammation of 
the throat, accompanied with exudation upon the tonsils. 
There was also laryngeal stenosis, so grave tliat the necessity 
of tracheotomy was imminent. The question under anxious 
consideration was, Is the tonsillar disease follicular or diph- 
theritic ? After a can-ful examination, and with some hesita- 
tion on account of the gravity of the case, I concurred with 
one of the other consultants in the view that it was follicular, 
and on that diagnosis we based a favorable prognosis for the 
Impending tracheotomy, believing that the laryngeal affection 
woul9 prove to be catarrhal. The operation presently became 
necessary, It had a successful result, there being no evidence 
of the presence of false membrane in the lar^Tix or trachea. 
At the same time the little sister of the patient was violently 
attacked as she had been, except that there was no laryngitis. 
The latter case proved unusually grave and persistent, with 
serious constitutional disturbance and depression, but yet 
progressed and terminated as follicular tonsillitis. It should 
lie added that in the residence of these patients — a "tlrst- 
class " one on Madison Avenue — there were found to be serious 
defects in the plumbing. This case is illustrative of the im- 
portance of an accurate diagnosis in cases requiring tracheo- 
tomy in order to give real value to statistics of the results of 
that operation in diphtheritic and non-diphtheritic cases. 
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Explanation of the Following Plate. 

Figure 1 shows a usual and easily recognizable form of follicular 
tonsillitis in a woman thirty years of age on the third day of her iilnesB. 
The characteristic location of the exudation and its evident relation to 
the lacunal orifices are here illustrated. 

Figure 2 depicts tonsillar diphtheria in a girl ten years of age on 
the third day of her illness. She was one of seven members of one 
family in the Willard Parker Hospital for Contagious Diseases who 
had been attacked nearly simultaneously, including the mother and 
five other children. In the mother and the four elder children the 
afl^ection was limited to the tonsils and was mild in character. A child 
about three years of age had diphtheria of the tonsils, soft palate and 
nares, from which she recovered. The youngest — an infant — was in- 
tubated for laryngeal diphtheria, and died on the following day with 
the symptoms of the extension of the membranous affection into the 
bronchial tubes. 

Figure 8 represents diphtheria of the soft palate and tonsils in a 
female patient twenty-six years of age, on the sixth day of the disease. 
The uvula, which in this case is small and unaffected, is nearly con- 
cealed from view by the swelling of the adjcu^nt parts. 

Figure 4 (from Dr. Lenox Brown's work on Diseases of the Throat) 
is a rhinoscopic view of the posterior nares in a fatal case of naso-phii- 
mygeal diphtheria. 
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Scarlatina is another affection with which diphtheria is 
very liable to be confounded. This liability occurs usually in 
those cases of scarlatina in which the distinctive features of 
the disease, especially the eruption, are either absent or are so 
slight and Ul-deflned as to be overlooked, and in which pseudo- 
membranous exudation is present. 

The distinctive features indicative of scarlatina are in the 
earlier stage the following: the fever is usually higher in scar- 
latina, especially in the malignant foira without eruption; 
vomiting, common to both, is esiiecially characteristic of the 
first onset of scarlatina. The well-known appearances of the 
tongue in scarlatina are usually more or less tj-pical. The 
appearance of the thi-oat formerly described by me " as char- 
acteristic of scarlatina, — namely, a bright diffused or punctate 
redness extending from one or both tonsils along the faucial 
half-arches to the uvula, and shading off more or less gradu- 
ally on the soft-palate, is rarely altogether wanting. The 
diphtheroid form of scarlatinal angina, which is also charac- 
teristic, is described in the chapter on secondary diphtheria, to 
which the reader is refeired. 

At a later period the well-known tendency of scarlatinal 
inflammation to extend into the nares and into the middle ear 
is a very suggestive diagnostic feature, the latter region being 
very rarely invaded by primary diphtheria. 

Albuminuria and nephritis are the more pi-obably of a 
scarlatinal origin in proportion to the lateness of their occur- 
rence, and also to their presenting certain features; as the 
presence of blood in the urine, which is fi-equent in scarlatinal 
and infrequent in diphtheritic albuminuria, and their being ac- 
companied by subcutaneous cedema, of which the same is true. 

The evidences of the invasion of the nasal passages by 
dipbtheiia have been described in the chapter on symptoms. 
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When this occuirencp is thus made probable, biit false mem- 
brane is not visible on ordinary inspection, the diagnosis may 
in some cases be readily completed by the use of the nasal 
speculum or the rhinoscopic mirror; hut a universally availa- 
ble metliod is the sj-ringrinff of the narea, as will be described 
in the chapter on treatment. This procedure will first demon- 
strate the occlusion of the nasal passages, and, if persevered 
in, will usually dislodge and bring away shreds or larger por- 
tions, of membrane. 

Wlien the symptoms of croup are preceded or accompanied 
by the presence of false membrane in the pharj'nx or nares, 
the lar>'ngeal affection is, as a rule, psoucto-niembninous. In 
cases in which they are not thus accompanied It is sometimes 
difficult to decide whether it is membranous or catarrhal. 
Positive evidence that it is the former may in some cases be 
obtained by the aid of the lar>'ngoscope, and in some others is 
alTorded by the coughing up by the patient of shreds of mem- 
brane. When an attack of croup follows exposure to the con- 
tagion ot diphtheria, or occurs during an epidemic of that dis- 
ease, it may be presumed to be membranous. Some children 
are by individual or family predisposition subject to attacks of 
catarrhal croup after taking cold. In such patients the recur- 
rence of that affection is under ordinary circumstances more 
probable than the occurrence of membranous croup, thougii 
the latter is of course not impossible. A sudden onset, especi- 
ally at night, is characteristic of spasmodic croup, and if it 
have not been preceded by symptoms of laryngitis warrants 
that diagnosis. Mere remissions in the symptoms, however, 
with sudden exacerbations, are by no means so conclusive, sinc^j 
a spasmodic element is sometimes verj' pronounced in the 
earUer stages both of catarrhal and membranous croup. The 
persistency and steady increase of serious croupal symptoms 
may be due either to membranous laryngitis or to severe 
catarrhal laryngitis. The former is the more usual cause in 
such grave cases, and is therefore the more probable one in 



any given case; yet in the absence of positive c%idence of the 
existence of membrane the diagpnosis can never be absolute, 
since some such cases have been found after tracheotomy or 
at the autopsy to be purely catarrhal. 

Reasons have elsewhere been given for the belief that there 
Ls a membranous croup which is not diphtheria, but yet that 
under ordinary circumstances the two affections are so liabh> 
to be complicated or confounded that the diagnosis of the 
former can rarely be a positive one. This diagmosis must re- 
late mainly to the followingr points: — Simple membranous 
croup is not traceable to the contagion or the endemic or epi- 
demic influence of diphtlieria, but to non-specific causes which 
are usually meteorological; it occurs by marked preference in 
the colder seasons of the year and in exposed situations; it is 
itself non-contagious; it is sporadic, or, if it occurs epidemic- 
ally, does so as the evident result of special meteorological 
conditions; it is entirely or mainly limited to the air-passages; 
it is an acute locai inflammation attended with fever which 
never becomes adynamic ; it is never attended with the symp- 
toms of diphtheritic or septic constitutional poisoning; it is 
fatal only by mechanical obstruction to respiration; it is never 
followed by paralysis. 

The presence of ci-oupous bronchitis may tie regarded as 
probable when, in the course of la ryn go-trachea I diphtheria, 
there is a marked increase in temperature and in frequency 
of respiration, with the physical signs of hi^onchitis and 
broncho-pneumonia; but the diagnosis can never be positive 
except from the evidence afforded by the coughing up of mem- 
branous casts of the bronchial tubes. 

The unreliability of symptoms which point to the existence 
of oesophageal diphtheria has Iwen referred to in the chapter 
on symptoms. Evidence afforded by the larj-ngoscope, or by 
the e-xpectoration of membrane from that location, is the only 
basis of a positive diagnosis. Qastric or intestinal diphtheria 
can be positively recognizi-d during life only from the vomit- 
ing or the voiding of its pseudo-membranous products. 
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When a paralysis with the characteristics which have been 
elsewhere described follows a recogoizetl attack of diphtheria, 
there can be do question as to the diagnosis. In those cases 
in which the preceding disease has been unrecognized, the 
nature of the paralj'sis is usually made plain by the fact that 
it affects the palate only or mainly, or that having- first at- 
tacked that organ it has successively invaded other pai-ts in 
an order and in a manner which, though subject to variations, 
are yet typical of diphtheritic paralysis. A history of a pre- 
ceding sore throat or coryza can then usually be obtained. In 
rare cases the palate may not have been affected, and the 
paralysis when it presents itself to the physician may have 
become more or less general, a considerable time ha\ing 
elapsed since the attack of diphtheria. Even in such a case 
there are usually evident characteristics of diphtheritic paral- 
ysis in the history of its gradual progress from one part to 
another, one having wholly or partly recovered its strength 
as others have become weak, in the disturbances of vision and 
the strabismus, and even in the fact that when the palate is 
not at fii-st affected, it is often attacked at a later period. 
Even when it most deviates from the usual order of occur- 
rences there is in its very capriciousness and irregularity, in 
its incompleteness, in the intermingling of sensory disturbances 
with motor paresis, a. physiognomy which is recognizable from 
that of most other paralyses. Diphtheritic paralysis of the 
extremities may simulate locomotor ataxia in the incoordina- 
tion of movements and the loss of the knee-jerk, but it may 
usually be distuiguished from that affection by its more rapid 
onset, by the greatt^r muscular weakness and by the absence 
of the characteristic pains. It differs from simple paraplegia 
in its historj', in the loss of the knee jerk and in its compara- 
tively short duration. In acute atrophic paralysis the change 
in electro-muscular contractility is usually much greater, and 
there is no disturbance of sensation. In hysterical paralysis 
the palate is never affected. 
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DrpHTHKRiA has always bi'en justly regarded as a most 
dangerous disease. In many recorded epidemics a large ma- 
jority of all cases have proved fatal. Even at the present 
time, and in spite of all our therapeutic progress, its general 
fatality continues to be very great. 

The proportion of deaths from diphtheria to reportiHl cases 
of the disease in this city during the eight years, 1880 to 1887, 
inclusive, according to the i-eturns of the Board of Health, is 
shown in the following figures, for which I am indebted to tho 
courtesy of Dr. John T. Nagle : 



Year. 


No. of Cases. 


No. of Deaths. 


of IteatK 


1880 


3307 


1390 


42.03 


1881 


6272 


2249 


42,65 


1882 


3507 


1535 


43.48 


188.1 


2906 


1009 


34.37 


1884 


8201 


1090 


49.47 


1885 


2920 


1325 


45.37 


1886 


3737 


1727 


4fi.21 


1887 


5923 


2167 


3G.58 


Ave 


rage 




. 42.62 



The statistics of the disease in Boston during the same 
period, which have been kindly given me by Dr. John H. 
McCollom, City Physician, are somewhat more favorable: 
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Ho. of Cajsed. 

iri5 

ItiSO 
1386 
1415 
1313 
1363 
1188 
1049 



No. of Deaths. 

588 



445 
345 



33.04 
31.4 
28.46 
26.44 

2T.C9 
30. 1-^ 



Average 



30.88 



It is justly objected to the conclusions frain such statistics 
that not all the cases of diphtheria are reported; but in view 
of what has been remarked in the preceding chapter as to the 
unqui!stionable frequency of errors in diagrnosis, it is very 
probable that the deficiency referred to has been at least com- 
pensated for by the reporting of mildoi' forms of disease as 
diphtheria. In 23 of the 1049 cases reported as diphtheria in 
Boston in 1887, the error in diagnosis was so palpable as to be 
noted by the Sanitary Inspectors, who can hardly be supposed 
to have been hypercritical, under the heading, " Mistake in the 
report made by physicians." ' 

In some statistics in which no error is possible, the terrible 1 
fatality of the disease is even more strikingly indicated. Thus, 
in three hundred and nineteen cases in the wards of the Royal ' 
Charity Hospital in Berlin, reported by Henoch ' in 1885, two , 
hundred and eight, or 65,5 per cent., were fatal. According to 
the statistics of the Hospital Trousseau, Paris, for the year ' 
1883,* of 606 cases of diphtheria treated, 391 died, or 64.5 per | 
cent. On the other hand, medical literature abounds in reports i 
of large numbers of cases of diphtheria, some of which will be , 

' " Report of the Board of Hpftlth of the City of Boaton for 1887," ; 

'ChariW Annalen, vol. !t., p. 4B0. 

'Archives ()f Paidiatritis, 1884, p, 321, from Rev. Mens. dcB HaL da J 
I'Enf, February, 1884. 
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snbsequently referred to, in which uuder very various modes 
of trfatment recovery has been the invariable result or nearly 
so. The possible sources ot error in such enumerations are 
elsewhere considered. 

The estimate is probably within bounds that at least thirty 
per cent, of all cases of genuine diphtheria terminate fatally, 
though, of course, in many groups of cases the mortality is 
very much less. 

In so far as the prognosis in diphtheria is based on general 
conditions, it is less favorable in that which is epidemic than 
in that which is endemic or sporadic. It must also vary ac- 
cortling to the general character of the prevailing epidemic, 
since some epidemics are much more severe and fatal than 
others. It is less favorable at the outset or the height of an 
epidemic than during its decline. It is less favorable in the 
country than in cities; in the colder seasons of the year than 
in summer; in insanitary conditions than in opposite ones. It 
is also in the same degree of seventy of the disease much less 
favorable in the cases of children under three or four years of 
age than of older patients. 

The prognosis in a case of diphtheria must at its onset be 
u guarded one, since the 8ubse(|uent extent and character of 
the disease can never be positively predicted from the symp- 
toms at that stage; yet severity in the early local and general 
manifestations of the disease is of comparatively unfavorable 
prognostic import, while mildness is corrt'spondingly favorable. 

Since the dangers to be chiefly apprehended in diphthena 
are two, namely, pseudo-membranous obstruction of the air- 
passages and constitutional poisoning, the prognosi.s must be 
based on the greater or less tendency of the disease in each 
particular case to produce one or the other or both of these 
results. 

Ttie commencement of the disease in the larynx, or the 
subsequent occurrence of the sjTnptoms of croup, is of most 
unfavorable portent. When no symptom of the extension of 
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the disease thither has appeared by the third day from the 
attack, the chances of escaping: it may be regarded as fair, 
I and they improve by a rapidly increasing ratio with each 
f subsequent days immunity, until the sixth or seventh, when 
' they may be regarded as very favorable. The prognosis in 
larj-ngeal diphtheria is especially unfavorable when the symp 
toins of that affection are accompanied with those of constitu- 
tional poisoning, or when, eitlier before or after tracheotomy 
or intuhalion, there are evidences of the presence of bronchi 
tis, tracheal and bronchial diphtheria, broncho-pneumonia, 
lobar pneumonia or pulmonary oedema. 

In diphtlieria in which the larjTix is not involved the prog- 
nosis is unfavorable in direct proportion to the granty of the 
local affection, as manifested in the intensity of the inflamma- 
tion, and the extent and more especially the depth of the 
pseudo-membranous formation and its occurrence in locations 
I -which are most favorable to toxic absorption. 

If the fever which was high at the outset continues high 
for some days, or if, having been moderate, it becomes persist- 
ently high, its significance is unfavorable, because it denotes 
that the disease ig severe and progressive or that some serious 
complication exists. 

Adenitis is of unfavorable significance in proportion to its 
amount and the rapidity of its development. 

The sj-mptoms which have been elsewhere described as es- 
pecially indicative of constitutional diphtheritic poisoning, 
such as pallor, prostration, somnolence, anorexia, etc., are of 
bad prognostic import in proportion to their gravity, the 
earliness and rapidity of their development and their persist- 
ency in spite of appropriate treatment. 

Vomiting, when it begins and continues at a later stage of 

the disease, in connection with marlied anorexia, and is not 

I merely the result of inappropriate medication, stimulation or 

', feeding, is an evidence of profound constitutional poisoning 

and is a bad omen. 



PH0GN03I9. 143 

Marked weakness of the pulse and mdistinctness of tbe 
heart-sounds with excessive rapidity or sIoM'ness, especially 
when accompanied with irregularity, are premonitory or indic- 
ative of heart-failure. Endocarditis is also a very unfavora- 
ble complication. 

The importance of albuminuria varies accortling to its 
gravity and other circumstances which have been stated in 
the chapter on symptoms. 

Delirium, when it is merely the accompaniment of hig-h 
fever in the earlier stages of the disease, is not necessarily of 
the most serious import, but when it occurs in connection with 
symptoms of grave septic and uraemic poisoning, and with 
other evidences of resulting meningeal or cerebral imphcation. 
is loo often the precursor of a final coma. 

Purpura ha^morrhagica occurring in the course of diphthe- 
ria is usually of fatal import. 

Gangrenous diphtheria, although always a grave form of 
disease, is not, under suitable treatment, the hoi>eless one which 
some authorities have pronounced it. in quite a number of 
cases which have been included in my experience the majority 
have recovered. 

Nasal diphtheria, which has been considered by some good 
authorities as almost necessarily fatal, may under suitable 
treatment be regarded much more hopefully, as it undoubtedly 
admits of cure in the majority of all cases. The danger which 
it involves is proportionate to the amount and persistency of the 
pseudo-membranous affection of the nasal pas.sages, and to the 
amount of constitutional poisoning which has already taken 
place. This danger is markedly increased by the occunvnce 
of epistaxis, which, when serious and persistent is a most un- 
favorable complication. 

When the various local and general manifestations of the 
disease which have now been referred to take place with that 
impetuous and overwhelming rapidity which constitute its 
malignant form, the prognosis is grave indeed. 
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In the mild grade of diphtheritic paralysis, limited mainly 
to the soft palatt-, which is seen in the large majority of cases, 
the prognosis is favorable both as to a brief duration of the 
attack and its invol^^nE: no serious danger to life. In other 
cases the prognosis in respect to both these circumstances 
varies according to the severity of the attack, the earlini'ss 
with which it follows the primary disease, and the parts which 
it ailects. When the initial paralysis of the palate proves to 
be unusually severe and persistent, it bwomes probable that 
the limbs will also be affected, and when the paresis in them 
is especially grave, it is likely that the upper extremities will 
not escape. Under these circumstances the duration of the 
attack instead of fi-om two to six weeks will be as many 
mouths. As a general though not an invariable rule the de- 
gree of paralysis is in some direct proportion to the closeness 
of its sequence to the primarj' disease. 

Danger to life from diphtheritic paralysis is proportionate 
to the degree of its interference with heart action, respiration 
or deglutition. Definite symptoms of cardiac paralysis occur- 
ring within a week or two after the onset of diphtheria are 
too often of fatal import. The danger from paralysis of the 
respiratory muscles is greatest when both the intercostals 
and the diaphragm are affected. Its degree is in proportion 
to that of the dyspnoea and of the accumulation of mucus 
the bronchial tubes. In serious paralysis of the pharynx and 
the lar^Tix there are the dangers of inanition from the diffi- 
culty of swallowing food and the repugnance to attempting it, 
and of sutTocation or pneumonia from portions of food entering 
the air-passages. 




The prophylaxis of diphtheria must consist in preventing, 
reuio\'ing, or avoiding as far as possible its general and special 
causes. These have been referred to in the chapter on i-tiol- 

It Tollows that in selecting a residence all possible care 
should be taken to avoid the conditions which predispose to 
the disease, such as dump situations, unsusceptible of drain- 
age, the vicinity of stagnant and polluted water, etc. The 
greatest attention should be paid to preventing the contami- 
nation of drinking-water. Too many shade-trees about a house 
are undesii-able, and every pains should be taken to secure an 
ample supply of sunlight in the dwelling-rooms as well as 
thorough ventilation, and cleanliness in and about the habita- 
tion. The habitual use by children of abundant and whole- 
some food is of great importance. Since many attacks of 
diphtheria follow catching cold the greatest attention should 
be paid to the suitable dressing of children, the prevention of 
damp feet, etc. Careful attention must also be paid to the 
ventilation, warming and general sanitary condition of the 
school-houses which they attend. 

The securing of the enactment of propi-r sanitary regula- 
tions in towns and villages and their faithful enforcement by 
the authonties should be regarded as a most important duty 
by everj- citizen. The removal of the conditions which favor 
disease, such as overcrowding, filth, etc., from the tenement- 
houses and hovels of the poor, might prevent niany an epi- 
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demtc whicli from those sources invades and devastates the 
homes of the more rortutmte classes. 

During the prevalence of an epidemic, especial attention 
should be paid to everj-thing wiiich relates to the health of 
children. Their throats should be frequently inspected. Their 
colds and catarrhs should receive prompt treatment. It 
should be remembered that decaying teeth and coated tonics 
may furnish a nidus for disease-germs. If there is a tendency 
to relaxed conditions of the mucous membranes the mouth 
and throat may be frequently washed, gargled or sprayed, or 
the nasal passages s^Tinged or sprayed with some mild anti- 
septic and astringent Uquid such as will be mentioned in the 
next chapter. Depressed conditions of the general health 
should be promptly corrected by the use of suitabk- tonics, 
especially Iron. At such times, also, the greatest vigilance 
should be used by teachers, jiarents and the public authorities 
to prevent the introduction of the disease into schools or to 
ensure its prompt recognition should that occur. 

When a case of the disease occurs in a family, the patient 
should at once be strictly isolated — preferably in a room at 
the top of the house, which should be capable of free ventila- 
tion and exposed to direct sunlight. All unnecessarj- furni- 
ture, especially hangings and upholstery, should first be re- 
moved from it. Should there be reason to suspect unfavorable 
endemic conditions, the well children should, if practicable, 
be sent away until the danger of infection is over. In any 
case they should be kept under the vigilant supervision of a 
physician. Their throats should bf inspected twice daily, and 
the preventive local and general measures just referred to 
should be promptly employed when indicated. I have, in 
many cases of children who had been exposed to the contagion 
of diphtheria, or were continuously exposed to it, directed that 
the tincture of iron mixture or that of Iron and the chlorate of 
potassa, of which the formulie will be given in the next chap- 
Ilt, should be administered every two or three hours, and 
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have had reason to think that tht; result has been advan- 
tageous. 

Nurses who attend upon the sick should be kept isolated 
from the children of the household. 

The dangiT of the emanation of diphtheritic poison from 
the sick and the couse<|Uent infection of others will' be greatly 
diminished l>y the employment of the local antiseptic treat- 
ment of the disease, which will be described in the next chap- 
ter, and of tJiorough measures of cleanliness, ventilation, etc. 
The records of 3U1 dispensary cases, including many very 
severe ones, thus treated by me,' in which little or no separa^ 
tion of the sick from the well was pi-acticablu, show that 2 
occurred together or consecutively in the same family in eigh- 
teen instances, 3 in five instances, and 6 in one instance, while 
144 were solitary cases subsequently to the commencement of 
antiseptic treatment, although not a few of them had been 
preceded by other cases imder other treatment. 

In case of death from the disease the corpse should be 
placed in an air-tight casket, the burial take place promptly 
and the funeral be strictly private. 

The following are from the " Instructions for Disinfection " 
issued by the Health Department of this city in 1888: 
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I. Disinfectants to be Employed. 



1. Roll Sulphur (brimstone) for fumigation, 

2. Sulphate of Zinc and Common Salt dissolved together in 
the proportion of four ounces of the former and two ounces of 
the latter in a gallon of water; for clothing, bed-linen, etc. 

3. Sulphate of Iron (copperas) dissolved in water in the 
proportion of one and one half pounds to the gallon; for soil, 
sewers, etc. 

4. Corrosive Sublimate Solution. Made by dissolving bi- 
chloride of mercury in the proportion of eight grains to the 
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pint of water. To the discharges of a sick (ifi-soii should be 
added an equal quantity of the solution. 

II. How TO Use Disinfectants, i 

1. The clothing, towels, etc., should, on removal from the j 
patient, and before they are taken from the i-oom, be placed in ] 
a pail or tub of the zinc solution, boiling hot. All discharges | 
should be received in vessels containing the corrosive suhli- I 
mate or the copperas solution. When that is impracticable I 
they should be covered immediately with the solution. All 1 
vessels used about the patient should be cleansed with the J 
solution. I 

2. For fumigation the rooms to be disinfected must be 1 
vacated, and closed as tightly as possible, stopping up chim- 
neys, ventilators, etc. Place the sulphur in iron pans sup- 
ported upon bricks placed in wash-tubs containing a little j 
water; set it on Are by means of hot coals or vnth the aid of a J 
little alcohol poured over it. Allow the room to remain I 
closed for twenty-four hours; then open all windows and air I 
thoroughly. I 

Hea\-y clothing, bedding and other articles which cannot ] 
be treated with the zinc solution should be hung in the room I 
during the fumigation, their surfaces Ihorcughly exposed. 1 
Care should bo taken to have woolen and cotton goods free J 
from moisture, or the sulphur fuiiies will injure them. I 
Pockets should be turned inside out. Afterwards the articles I 
should be hung in the open air, and thoroughly beaten and j 
shaken. I 

Pillows, beds, upholstered furniture, etc., should be cut open, I 
the contents spread out and fumigated. Carpets are best I 
fumigated on the floor, but should afterwards be removed to j 
the open air and thoroughly beaten. 1 

For fumigation at least three pounds of sulphur should be I 
used for every thousand cubic feet. i 

3. Body anil Beti Clothing, etc. — It is best to burn all arti- I 
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cles which have been in contact with persons sick with conta- 
gious or infectious diseases. Articles too valuable to be de- 
stroyed should be treated as follows: 

(a) Cotton, linen, flannels, etc., should be treated with the 
boilinpr-hot zinc solution. Introduce piece by piece to secure 
thorough wetting, and boil for at least half an hour. 

(b) Heavy clothing, etc., should be treated as described 
under the directions for fumigation, 

4. Water-closets, privies, sewers, etc., should be fn-qucntly 
and liberally treated with copperas solution. 

At a meeting of the Michigan State Medical Society ' the 
secretary demonstrated in a tabulated statement accompanied 
with a grapbie chart the extent to which isolation and disin- 
fection had reduced the number of cases of diphtheria and the 
number of deaths therefrom in the various outbreaks reported 
by local health-officers during the year 18!^fi. In 102 outbreaks 
in which there was a neglect of one or both of those measures, 
the average number of cases to the outbreak was a little over 
Ifi, and the average number of deaths 3.03; while in 110 out 
breaks in which both were enforced the averagt> number of 
cases was 2.86, and that of deaths O.Cfi. In other woi'ds these 
simple precautions reduced the nunilwir of cases occurring 
during the year by 1545, and the number of deaths by 298. 



CHAPTER XL 

TREATMENT. 

General Indications. 

The factors which are to be dealt with in the treatment of 
diphtheria are, as has already been seen: 

1. A parasite which is implanted on or in the mucous mem- 
brane or other affected surface, and there produces the poison 
which causes the disease. 

2. A specific inflammation which is excited thereby, and 
which has the two following* results : 

(a) The reproduction and local dissemination of the poison, 
and 

(6) The production of a false membrane which, though 
itself inert, does harm in two ways, namely, by shutting in the 
poison and preventing its removal and thus favoring* its ab- 
sorption, and also in certain situations by interfering mechan- 
ically with vital functions, especially respiration. 

3. The absorption of the poison or poisons into the circula- 
tion, and the production thereby of a general disease which is 
characterized by a tendency to adynamia and the occurrence 
of various organic lesions. 

The principal general indications which have to be met in 
the treatment of diphtheria, are, therefore, the following: 

1. To destroy, remove, or limit the action of the invading 
poison. Measures for this purpose include the employment of 
a great variety of agents and processes for local disinfection 
and for the removal of the false membrane and also of inter- 
nal medication to promote the same objects. 
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2. To subdue or limit the inflammation. Measures for this 
purpose are both local and general. 

3. To obviate the occlusion of the air-passages by false 
membrane. Measures for this purpose are surgical and me- 
chanical. 

4. To promote the elimination and counteract the effects of 
poison which may have been absorbed. 

5. To economize and sustain the vital forces in their com- 
bat with the disease. 

6. To avert or combat the morbid effects of the disease 
upon particular organs, and other special dangers which may 
in any case arise during its course. 

General PsiNcrpLES of Treatment. 

The practicability and the relative importance of each of 
these indications, and the choice of means for its accomplish- 
ment, vary in different cases according to many circumstances, 
among which are the type, the stage, and the localization of 
the disease and the age and constitution of the patient. No 
merely routine method, therefore, can be indiscriminately 
employed, but the treatment must be intelligently adapted to 
the circumstances in each particular case. 

The fulfilment of the first and most ob\-ious of the indica- 
tions just enumerated is in practice opposed by difficulties 
which are often grave and sometimes insuperable, arising 
from the inaccessible location of the affection in many cases, 
the opposition made to our efforts by young children, and the 
fact that the parasite which causes the disease, except in its 
mildest forms and earliest stages. lies not merely on the 
affected surfaces, but within their more superQcial tissues and 
in inaccessible recesses, while in not a few instances complica- 
ting septic organisms have become widely distributed through 
the system. In such cases successful efforts at local disinfec- 
tion must often be limited to diminishing in some degree the 
growth and vital activity of the pathogenic organisms rather 
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than their eradication, to softening and thinning the false 
membranes rather than their complete destruction, and to 
diluting and washing away some portion only of the chemical 
poison of the disease, and thus diminishing, though not en- 
tirely preventing, its absorption. When the disease in its 
grave forms is onc« fully established, it cannot, in the ma- 
jority of cases, be cut short. Its "cure" must often con- 
sist in checking to the utmost possible degree its dangei-ous 
tendencies and sustaining the strength of tlie patient until the 
malady ceases by self-limitation. 

The fact that diphtheritic inflammation is characterized 
by an extreme liability to be aggravated by any extraneous 
irritation, and that such aggravation of the inQammation in- 
evitably involves the increase and intensiflcation of the disease, 
forbids the use of all harsh measures that are not absolutely 
necessary', and requires the utmost possible gentleness in all 
manipulations and medication. 

The fact that the tendency of the disease is to asthenia re- 
quires the careful avoidance of all unnecessarily weakening, 
harassing or fatiguing measures. 

It follows that, especially in the treatment of young chil- 
dren, who constitute a large proportion of our patients in this 
disease, it is of the greatest importance to avoid all medication 
which is so unpleasant to the taste or so painful to the sensi- 
tive throat as to arouse repugiiance and opposition, and thus 
occasion a series of exhausting struggles. Not a little treat- 
ment which has been excellent in intention and sound in prin- 
ciple, has been rendered futile or even worse than no treat- 
ment at all by ha\'ing precisely this etfect. 

The application of this principle makes it necessary to omit 
some methods of treatment in the cases of young children, 
which are practicable and very valuable in those of older 
patients. . 

On the other hand, it is important to remember that the 
insidious and dangerous character of diphtheria demands the 
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utmost promptitude and decision in combating it Measures 
which are essentially unpleasant but necessary must be inflex- 
ibly carried out. Everything depends in many cases on the 
farlinesa with which efficient measures are employed. 

While the tlieory of the ti-eatment of diphtheria consists in 
the appUcation of certain broad and easily understood princi- 
ples, its successrul practice requires the closest attention to 
details — many of them apparently trivial. This in all severe 
cases includes the necessity of verj- frequent \-isits on the part 
of the physician, and the careful instruction of parents and 
nurses. 

The successful treatment of diphtheria not only demands 
a careful adaptation of measures to each particular case, but 
often especially requires a patient persistency in the use of 
well-selected ones. Under the best treatment there must 
often be a succession of anxious days in which little or no pos- 
itively curative impression seems to be made upon the mal- 
ady. Impatience, indecision, and changes of method without 
deQnite reason, are but too liable in the battle with this dis- 
ease, as in other conflicts, to invite defeat. 

The Results op Treatment. 

The teat of the value of therapeutical measures is their 
results. Yet an accurate estimate of those results in the 
treatment of diphtheria is extremely dilBcult. This difficulty 
arises mainly from two causes : 

1. The great differences in inherent tendency to a favora- 
ble or a fatal issue in different cases of diphtheria aoiording 
to their type (as benign, severe or malignant), their localiza- 
tion {as larj'ngeal, nasal or pharyngeal), according as they are 
sporadic or epidemic, and according to the widely varying 
character of different epidemics. The records of mortality 
from the disease under the same or similar modes of treat- 
ment vary from this cause between the most remote extremes. 

8. The confusing character of such records is greatly in- 
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creased by the frequency of errors in diagnosis. Dr. L. EJ. Holt ' 
well says, "Our journals are continually filled with new spe- 
cifics, accompanied with an enumeration of cases in which they 
have been successful. When detailed reports of cases are 
given, it is evident from a critical examination of them that 
the great number of them are not cases of diphtheria at all, 
while the universality of the successes claimed by others is ft 
sufficient proof of the worthlessnesa of their observations. It 
must be evident to any one who attempts to keep up with the 
literatui-e of the subject, that before any great advances can 
be made in the treatment of diphtheria we must insist on 
greater exactness in its diagnosis." 

It may he conducive to a just estimate of the value of re- 
ports of therapeutical results in this disease to consider for a 
moment what results from treatment can rationally be ex- 
pected. AU cases of true diphtheria may be divided into three 
classes, namely (1), those which would recover without any 
medical treatment; {'.;), tho,se which will terminate fatally 
under any treatment at present known, and (3), those the 
issue of which depends on the treatment employed. Any at- 
tempt to dx the proportion of these three classes must of 
course in the absence of data be in a large degree conjecturaL 
I shall venture in this sense to estimate the first class at forty- 
five per cent, of all cases; the second at ten per cent,, and the 
third again at forty-five per cent., though this last percentage 
is practically diminished and the second increased by the fact 
that in all large numbers ot cases a considerable proportion 
come under the care of the physician too late for treatment tO; 
be effective. It is evident, even without assuming the accu- 
racy of these estimates, that the distribution of these three 
classes, especially In small series of cases, may be so different 
that apparently very favorable or very unfavorable results 
treatment may be largely accidental. 

By the law of averages, the liabUity to tliis source of erroi 
' Trans, of the Med. 8oc. of the State of New York. 1886, p. I 
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is greatly diininished in larg:e numbers of cases, but even such 
statistics are worthless if there is room (or doubt as to the 
correctness of the diagnosis. It follows that all statistical 
contributions to the tliurapeutical literature of diphtheria, in 
order to be of authoritative value, should not only accurately 
describe the methods of treatment employed, but should also 
be accompanied with such descriptions of the cases referred 
to as will place it beyond doubt, not only that they were gen- 
uine cases of diphtheria, but also to what forms and tj-pes of 
the disease they belonged. By such painstaking methods 
only can the requisite data be furnished tor a rehable system 
of therapeutics in this disease. 

The Modes of Employing Ekmedies. 

1. Internal Administration. — This is not only the usual 
method of employing remedies for constitutional effect, but is 
also one of the most important modes of their local applica- 
tion. For the latter purpose it has the advantages of sim- 
plicity and easy availability, and important and obvious hra- 
itations as to the class of medicinal agents to which it is 
adapted, and the surfaces which it reaches, 

2. Oargling. — This method is not only unavailable in the 
cases of yoimg children, but even in those of older patients its 
frequent employment in diphtheria is unpleasant and fatigu- 
ing. It is moreover in many cases inefficient, from the reme- 
dies so employed not freely reaching the posterior part of the 
pharj'nx. It is therefore in most cases inferior to the two 
methods next to be mentioned. 

3. Spraying. — This method has the advantages of being 
gentle and unirritating, and not very fatiguing, and that by it 
remedies may be applied in a more direct, evenly diffused and 
continuous manner to the oral and pharj'ngeal surfaces than 
by most other methods, and may even by the aid of the in- 
spired air be made to reach the rima glottidis and the vocal 
cords. It is important to remember that if the spray is too 
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coarse and too forcibly driven its effect may be irritating. 
This method is advanta^ous only when the fluids so used 
reach tlie affected surfaces as spray. It is efficient in the 
throat only when the mouth is widely opened or the tongue is 
depressed. Its frequent use, therefore, requires the volunlarj- 
cooperation of the patient, and is unfortunately not practicable 
in most cases of children under three years of age. For rea- 
sons which will be referred to in speaking of the treatment of 
nasal diphtheria, it is in most cases less available in that con- 
dition than the method next to be mentioned. 

4. Irrigation. — This may be effected by means of a syringe, 
of the piston, hand-ball or fountain variety. The fli'st is usually 
preferable. It is a very important and valuable method of 
cleansing affected surfaces and applying suitable remedies to 
them. It is, however, important that it be employed with the 
utmost gentleness which is consistent with its efficiency, as 
otherwise its effect may be irritating and injurious. Its spe- 
cial applicability is to the nasal passages, and to the throat in 
the cases of children too young to be sprayed. 

5. Vaporization avd Inhalation. — This method has obvi- 
ous advantages for the introduction of certain substances into 
the system for constitutional effect, and also for bringing them 
into direct contact with the otherwise inaccessible mucous 
membranes of the air-passages. Its most important limita- 
tion is the danger of its interference with the purity or r 
rability of the air. 

6. iHsuffiittion. — The application of certain substances to 
directly accessible sui'facea in the form of powder has obvious 
advantages. Substances so applied are liable to be irritating | 
in direct proportion to their insolubility and the coai-seiiess of 
the powder, 

7. Application by means of a brush, pencil, or swab.- 
This method has the advantages of precision and accurate 
limitation. It is therefore specially adapted to the application 
of concentrated and irritating substances. Its use is contra- i 
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indicated for other than directly accessible surfaces, and, as a 
greneral rule, in the cases of young children. 

Various details io these modes of employing remedies will 
be more appropriately spoken of elsewhere. 

Caustics. 

Aretfeus advocated the employment of caustics in the fol- 
lowing words: "Utile fuerit, Igitur, partem atfectam igne 
adurere, sed factu temerariiun utpote in tam angiisto faucium 
loco; quam ob rem medicamentis igni simillibus utendum 
est." ' 

Bretonneau obtained "favorable results" and "cures" by 
the local application of concentrated hydrochloric acid, either 
diluted with three parts of honey, or, later and preferably, 
pure, the object and effect being to "substitute another in- 
flammation in order to arrest that which is specific." Recog- 
nizing the danger of harsh applications, Bretonneau limited 
its employment as follows : " When the disease is not arrested 
by two energetic applications made at an inter^'al of twenty- 
four hours it would be imprudent not to abandon it." 

The employment of nitrate of sUver having been introduced 
by Dr. Mackenzie,' of Glasgow, Bretonneau, in his fifth 
memoir, stated that he had found it less painful and more 
efficacious than hydrochloric acid. He employed the solid 
stick and a sponge moistened with a strong solution. He 
stated that when the treatment is commenced on the first day 
of the disease (two applications being made daily) " a radical 
cure may be obtained iji forty-eight hours." but that " every 
hour and eveiy day the necessity of a more active and pro- 
longed treatment goes on increasing in melancholy propor- 
tion." 

That the practice of Bretonneau was attended with very 

' It wouI<l be u»ef(it to burn the alTeoted part with Are. but n rush 
practice on A«^<iuiit of the narrowiieaii of space in the fauces: for whicli 
nMfion inedicAuients itiiiiilar tu fire tnuBt be eiuplo^red. 
' Med and tiuiv. Journ.. vol. \xiii., p. aW. 
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favorabli! results is evident even from hU modest statements. 
For instance, he mentions that on one ot^casion when he was 
summoned by the Minister of War to the Ecote Militaire, on 
account of an epidemic of malignant angina wliich liad shown 
an alarmingly fatal character, he treated sixty of the pupils 
who were suffering from the disease at a more or less ad- 
vanced stage with a favorable result in everj- case. 

In laryngeal diphtheria the moistened sponge was applied 
to the glottis, the epiglottis being held up by a spatula. The 
result was that in some cases the false membrane i^as expec- 
torated and the necessity for tracheotomy obviated, a cure 
resulting on the fifth or sixth day. Similar results in his own 
practice and in that of his fellow practitioners were reported 
by Mackenzie, of Glasgow, and also by Gendron,' Girouard,' 
Bouchut,* Velpeau,' Geddings,' and vaany others. Trousseau 
practiced and recommended cauterization with the substances 
just referred to, and also with cupric sulphate in saturated 
solution, and the acid nitrate of mercury. Other caustics 
which have been employed in the treatment of diphtheria are 
nitric, sulphuric, chromic and strong carbolic acid and caustic 
soda and potash. With the exception of carbolic acid, which 
may sometimes be advantageously used either pure or diluted 
with i^qual parts of glycerine or water, their action is botli 
painful and dangerous. 

The use of the actual cautery during an epidemic of diph- 
theria in 1828 by Dr. Bonsergent, who thrust a red-liot iron 
into the diphtheritic throats of children, is described by Trous- 
seau,* who " witnessed some successful results " of this danger- 
ous procedure. Trousseau employed it himself, but only in 
cutaneous and vulvar or oral diphtheria. 

' Jouro. compl. du t)ictloD. dee Sc. MM., t. ixiii., p. 34(!. 

•Journ. «6n. de MM., t. ciii., p, 30S. 

'" Traits pratique dea Malad. des Nouveaui N^s," etc., 1853. 

*Gm. mm., 1830. p. 11. 

' Amer. Joum. of the Med, Sc. vol. xxiv. 

•Clinical Medidiie, vol. ii. 
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The use of caustics was in some cases attended with deplor- 
able acciileiits :ind fatiil results, which called forth protests 
agiiiust their employment from Archambault-Reverdy ' and 
many subsequent writers. Moreover, the spread of the belief 
in the primarily constitutional rather than local nature of 
diphtheria contributed not a little to their gradual and almost 
universal disuse. The use of nitrate of silver has, however, 
always had its adherpnts. Dr. T, J. Button " of Fergus Falls, 
Minnesota, for instance, applies lunar caustic in solution in the 
strength of from twenty to fifty grains to the fluid drachm of 
water with a camel's hair brush once or twice dail.y so long as 
membrane continues to form. He states that in 209 casus 
thus treated by him onlj' twelve have died. 

Among the caustic agents which have been referred to, the 
nitrate of silver is least open to certain objections and has 
special limitations. Its a«;tion is comparatively superflcial. 
It is one of the least irritating' of caustics. Locally it causes 
greater contraction of the vessels than other metab. (Brun- 
ton.) It combines with albumen and destroys or imprisons 
parasitic fungi which are exposed to its action. Its utility as 
a caustic in diphtheria is thfrefore limited to the earlier stages 
and the more superficial forms of the disease. 

The use of the actual cautery has been revived in the form 
of thegalvano-cauter>', by Dr. Tedeschi * and by Dr. Bloebaum.* 
Tliis ti-eatment was firet employed by the latter in many cases 
of diphtheria in young- pigeons and subsequently in a ndmber 
of cases of human diphtheria. Besides gargles of ice-water no 
other treatment was employed. Prof. Henoch," of Berlin, also 
employed this method in a grave case of diphtheria with a 
favorable result. 

The use of the galvaniK^autery is described as painless. 

' Joum. ITniv. Ue». Sc. Med., t. Ivii.. p. 857. 

'New York Med. Rec., April 9, 1!«:. p. 417. 

■RiviBta Venpt.. Nov.. 188.1. 

•Verhandl. il. Coiig. f. iimere M«l.. Wiesbwien. 1886. V. 433. 

'Therapeutic Oaaette, 188(1, p. <I03. 
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At its mere touch the false membrane rolls up and falls off, 
It is not reformed nor docs the di|jhtlieritic process extend. 
The fever and the glandular swelling rapidly subside. The 
slough which it causes comes away in eight to fourteen days, 
lea^Tng a healthy ulcer. 

Even after making all due allowance for mistakes in diag- 
nosis and other sources of error, the evidence which has now 
been referred to seems to be conclusive t« the effect that the 
application of caustics ui the early stage of diphtheria has in 
not a few instances cut short the disease, preventing its local 
development and its constitutional manifestations. This fact 
is of great interest and importance as adding confirmation to 
the view of the primarily local nature of diphtheria which has 
been maintained in this work, and is full of suggestiveness 
to the direction which should be given to future efforts to per^ 
feet the therapeutics of the disease, especially in its early 
stages. It cannot be denied that the application of powerful 
caustics in diphtheria is open to grave objections and is at 
best subject to great and important limitations. The theory 
of their use is the destruction of the specific character of the 
inflammation. It is evident, however, that if they fail to com- 
pletely accomplish this object, the inflamed and necrosed 
sues caused by their use must become an especially favorable 
soil for the occupation of the diphtheritic virus, and the result 
is liable to be an aggravation of the disease. Since the utility 
of cauterization is mainly restricted to the early stage of ths' 
disease, and to cases in which it is deflnitely limited to easily 
accessible locations, its emploJ^nent is under any circum- 
stances practically excluded in a large proportion of the worst 
cases with which we have to deal. Since, moreover, it is liabU 
to be more or less painful, is in its verj' nature calculated U 
inspire dread, is difficult or impossible of safe execution in the* 
cases of young children, and, moreover, when employed inju- 
diciously or clumsily is liable to produce disastrous results, tt 
is not probable that the verdict of the profession, which has 
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oonsi^ed it to almost complete disuse, will ever be to any 
great extent reversed. Other and less hazardous means of 
accomplisbinp: the same ends will contiDUc to be sought for. 

Astringents. 
Astringents are especially valuable in the presence of great 
swelling of the tonsils and uvula, relaxed, ulcerated or hiemor- 
rhagic couditiotis of the mucous membrani' and profuse secre- 

tiUDS. 

The astringents which have been principally employed in 
the treatment of diphtheria aiv alum, tannin, the liquor fern 
subsulphatis and the chloride of iron. 

The use of alum and of tannin (in the form of powdered 
DUt-galls) was recommended by Aretaus, The former was 
used by Bretonncau. and both by Trousseau. Powdered alum 
has been much used by being blown into the throat through a 
lube or by means of an insulHator. Trousseau employed in 
this way from one to two grammes at each application, which 
he caused to he I'epeated from four to ten times in the twenty- 
four hours. He advised that these be alternated with insuffla- 
tions of four or five grains of tannin. Alum mixed with honey 
and the glycerine of tannin have also been applied with a 
camel's hair pencil. Alum in solution in water or in vinegar 
and water has been beneficially employed by gargling and 
irrigation, and taimin In a five per cent, watery solution as 
spray. 

The liriuor ferri subsulphatis {Monsel's solution) has been 
found by many to be an especially valuable local astringent. 
It may be applied either pure or diluted with an equal part of 
water or glycerine by means of a camel's hair pencil or a fine 
soft swab to easily accessible diphtheritic patches once or 
twice daily. It-s effects are thus graphically described by Dr. 
C. C. P. Clark,' who has for twenty years used no other local 
application : The salt is in no way a caustic, nor, so far as he 
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knows, a poison to bacilli, " but it is a mighty astringent, an4l 
seems to operate by puckering the life out of the diphtheritic 
deposit and sucking or squeezing the bad juice out of the livii 
parts adjacent. The patch oi- patches may indeed reappear^ 
again and again, but always with less density and diiuiulsbe^ 
rankneiis of look." 

Dr. J. Solis-Coben ' has found chloride of iron applied locallj 
by tirni and gontle pressure with a brush, or, preferably, cot^ 
ton-wad — the moat serviceable agent he has used in topics 
treatment. " The _ drug has an astringent and antiseptioJ 
action, assists the detachment of false membrane, and app{ 
ently prevents the spread of the infection." 

From the occasional topical use of both of the drugs lasCl 
referred to, either pure or diluted with half the quantity < 
glycerine, I can testify to their favorable action in suitable 
cases. 



AOKNTS FOK THE DESTRUCTION OF FALSE MEMBR^INE, 

False membrane inay be removed by the use of escharotlcal 
(which has already been spoken of), by avulsion and by sol-] 
vents. From considerations which have been already referr 
to as to the e\Tl of harsh and irritating measui-es in the treat- 
ment of diphtheria, it is now a well-recogni2!ed principle thai 
as a general rule the forcible removal of diphtheritic mem 
brane is a procedure which is to be mentioned only to be co» 
demiicd. When a portion of a membranous patch has fc 
(lotached and loosened, while a deeper portion still continue! 
adherent, there is great temptation to the inexperienced phj-sl 
clan to hasten the cure by its removal. But not only should 
(IiIh temptation be resisted, but especial gentleness in the giv* 
\\^vt ftHMf and medicines should then be practiced, since i 
|UX>itiatmX' detachment is very liable to be followed by a 
lnlcnwHout ioii of the inflammation, increased absorption i 
MUmMI lUtd tt new formation of membrane. 
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Loosened portions of still adherent membranous patches 
may, when accessible, be advantageously trimmed away with 
scissors. 

The removal of membrane by scraping, rubbing or picking 
it away with forceps has been employed by some in the early 
stage of the disease as a preliminary to the local application 
of an antiseptic, as will subsequently be more particularly re- 
ferred to. The capabilities and limitations of such methods 
are so nearly identical with those of the use of caustics that 
they need not be further roferi-ed to. 

Solvents of False Membrane. 

Warm vapor has long been much employed for softening, 
disintegrating and promoting the detachment of false mem- 
brane. Dr. M. J. Oertel,' advocates the general use of this 
agent in the treatment of diphtheria, and that the inhalations 
be practiced as oft-en and as long as possible— for fifteen min- 
utes every half-hour on the first and second day, allowing only 
three or four hours for sleep. 

The softening and loosening of the false membrane is 
effected not merely by the action of the vapor upon it, but 
also by the increased secretion of mucus and the promotion of 
suppuration beneath it. 

There can be no doubt of the tendency of warm vapor to pro- 
duce all of these effects, and that it is a valuable therapeuti- 
cal agent whenever the false membrane lies loosi-ly and super- 
Qcially upon the mucous membrane, as it usually does in the 
larynx, the trachea and the bronchial tubes. In the pharj'nx, 
whei-e the false membrane is commonly more deeply imix-dded 
ami more firmly attached, the employment of this mode of 
treatment is open to serious objections. Tlien the time re- 
quired for the softening and loosening effiwt of the steam is 
necessarily much greater, and meanwhile not only is the false 
membrane softened, but the healthy tissue also is macerated 
' Zienisaea'a Cy<?loptedia, vol. L 
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ukI rvUxod — ai condition which, while it promotes suppura- 
tim, protHibly favors also the penetration of pathogrenic fungi 
wad Ibc 3tt)sorptioii of septic poison. The tendency of the use 
«f slvftin to produce this elTect was pointed out by Dr. A. 
jM«lii iu l^T-t. lis aetiiul observatinii in a number of cases 
lwt» toBjT »^ ImI me to regard the vaJuabl*; application of this 
lk«rapoiitk*3l method as mainly limited to the treatment of 
(-roupk 

Th«» tfllwt of steam upon false membranes may be increased 
toy p^»fciny it th» vehicle of other solvents. This is often done 
k^ ^tlaWng Utne in the croup-kottle or other reccptaclB, or by 
fhirlBg: Um«>water or other solvent solution in the cup of the 
xMulMltoHUarr. It sliould be remembered that the vupor 
|Mm4wc««I by boUiuy lime-water is simply — steam. 

U«^''UuU HM^^t^ which are capable of dissolving false 
tWtthout extorting any injurious effect upon the liv- 
^HHgMk kn^v It^iur iH^u e.i^rl\- sought for, and some of 

■illlMMltinp<.ulant place in the therapeutics of diphtheria. 

TW (Wiiwijwl substances which have been thus employed 
tie* twih' iKHd. Untt^waUT and other alkalies, pepsin, trypsin 

IV- n^^'*■H>^^^y to solvent power of lactic acid to lime-water 
or try|wM« Ki>» b*^> shown in the following' expeilment by Dr. 
\f. K WaxUmih.' Thi<et> similar pieces of false membrane 
%VI\< a^t^>«>l Mt hulf-hiHir intervals, one with a solution of 
U'.\MUuk^ tth> )>v\\uHt with oftk-inal liiue-water, the third with a 
WM yvt' ^>vwt. M^utHui Mf luetic acid. ThL^ first was dissolved in 
^Wtf WW**'. tttv wnuHl. ill three hours; the third was softened, 
)Mk wA t,\>*ut'tvt^v (lij^nteyrated, in three and one half hours. 

\tk t^tyttA^V *'^ itvttiHt »M a solvent of membrane, lime-water 
ta.uwWH'* M*N'4'U^ (^> try)viin. Tliis inferiority is illustrated 
Ittttt lifUuwiUtf vj^<t.'rtim'nt by Dr. H. D. Chapin : ' Two piec«B 

' Vte \iw»*'K«u Jkmnud tif Obstetrics, February, 1675. 
' ','kiiMJi.' Mvti JiHtnt. mid Examiner, June, 18S0. 
NSmm \'u«^ H«%l Kih,xml, Morvb 7, 1885, p. 257. 
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of very thick Ann membrane in situ on two portions of the 
trachea, which had been bisected post-mortem, were sprayed 
every fifteen minutes, the one with a solution of trypsin, the 
other with hme-water, to which one pci' cent, of liquoi- potassas 
had been added. In two and one half hours the former was 
completely diOluent, except the underside of its thickest por- 
tion, which retained some membranous structure; the latter 
was softened but its integrity was presen.'ed. 

Lime-water in therapeutical use where rapid solvent effect 
is require'd is inadequate. It may be sprayed day after day 
upon diphtheritic membrane in the throat with the effect only 
of dissolving: away the thinner portions and superficially soft- 
ening and tlunning the thicker portions. Its principal utility 
as a solvent in the case of thick and dense membrane there- 
fore consists in rendering it more permeable by antiseptic 
agents through osmotic action, and thus giving important 
aid in disinfection. While it is not available against the more 
severe forms of larj-ngeal diphtheria, it is of great value in 
many cases in which the membrane is not very thick. In 
quite a number of such cases I have seen it keep the affection 
within such moderate bounds that recovery has taken plac« 
without the necessity of an operation. 

It has been theoretically urged against the efficiency of 
lime-water spi-ay as a solvent of false membrane in the throat 
that it must at once be renderi-d inert by the carbonic acid in 
the expired breath. That this supposition Is erroneous I have 
shown by experiments with pieces of litmus paper held in the 
back part of the pharyx.' The same fact has also been shown 
by Dr. J. Lewis Smith,' who found by experiment that mixing 
lime-water with one-fourth its quantity of carlionic-acid water 
" did not seem to impair materially the solvent power of the 
lime," 

In estimating the therapeutical value of lime-water in diph- 

■ See New York Med. Record, 1860, xi,-il., p. S83. 
*0p. cit., p. 322: 
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theria it is important to remember that, aside from its solvent 1 
action upon false membrane, its other effects, even when it is^ I 
used continuously, are in no May injurious, but are in every 
respect eminently calculated to be beneficial. It is a mild as- 
tringent, a mild antiseptic {destroying bacterial spores in ten 
days (Koch), a local sedative and antiphlogistic. Its very J 
valuable sedative and corrective action in the irritable st«m- I 
ach is well known. Hence its utility is much more likely to ■ 
be underestimated than overrated. From much experience in I 
its use I regard it as entitled to a place in the verj- front rank J 
of remediiil agents in the treatment of diphtheria. Lime- I 
water may be employed by internal administration, by irriga- I 
tion, and as spraj-, either pure or in combination with other 1 
antiseptics. 1 

Other alkahes, such as liquor potassre or bicarbonate of 1 
soda, have been added to lime-water for thf purpose of increas- I 
ing its solvent power. Such addition of one per cent, of thftl 
former is recommended by Dr. J. Lewis Smith: and bicarbon- 1 
ate of soda has been employed in solution and by insufflation.* I 
As either of these alkahes is known to be slightly irritating to J 
inSamed mucous membranes, their availability for very fre-1 
quent and continued application must be inferior to that of I 
lime-water, though they may be veiy valuable in emergeuciesl 
requiring rapid solvent effect. I 

PeiBin acts efficiently only in an acid solution— one con- 1 
taining from one to two tenths of one per cent, of hydrochlorie s 
acid being the most favorable. The fluids of the mouth and .1 
throat are usually either alkaline or neutral. This has been I 
regarded as an important drawback to the availability of J 
pepsin as a solvent of false membrane in situ, and it has of I 
late been to a great extent superseded in general use for this J 
purpose by trypsin and papayotin. U 

In a paper recently read before the Section on Psediatricu 

' Tit. E. M. Moore, Tmusactlons of the N. Y. State Medical Associb: 9 
tioD, IS85. 1 
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of the New York Academy of Medicine ' Prof. R. H. Chitten- 
den made the Collowing important statements: Even making 
allowance for tlie disadvantage just referred to, pepsin must 
at present be regarded as a more rehable solvent of false 
membrane than trypsin — not that trypsin is a less efficient 
solvent, but that, owing to the great difficulty of isolating it, 
no trypsin has yet been produced which is nearly as powerful 
as the best pepsins which are now m the market, though the 
trypsin produced by Fairchild has considerable efficiency. 
The difficulty arising from the alkalinity of the fluids in the 
mouth and throat may be obviated in the following man- 
ner: The amount of hydrochloric acid in the pepsin solution 
should be a Uttle in excess of that required for normal diges- 
tion — say about four tenths of one per cent., in order to 
allow for its neutnilizution and dilution. The solution em- 
ployed should be a concentrated one, and the applications 
should be very frequent. A suitable mode of employing it 
would therefore be by the following formula: 

i^ Scale pepsin 3j — jss, 

Acidi hydi-ochlorici, . . . njij. 

Qlycerini, 3i 

Aquae dest., .... 3 vij. 

M. 
To be applied every five, ten, or fifteen minutes by biiish or 
atomizer. 

There is abundant testimony to the quite rapid solvent 
action of trypsin upon diphtheritic membrane. Dr. H, D. 
Chapin* describes a case in which ejstreme symptoms of 
tracheo-bronchial diphtheria which gradually 8ni>ervened after 
tracheotomy were mitigated within half an hour and entirely 
dispelled in a few houi-s as the reaiilt of frequent spraying 
through the cannula with a solution of trj-psin. The child hav- 
ing died of blood-poisoning, the autopsy showed thick mem- 
brane hning the larynx and trachea down to the spot that was 



' MBdicid News. ItHW. vol. Uv., p. 173. 
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I reachod liy tin; spray; but below tliat point there 
B the iutens^fl.v injected mucous membrane only disintegrated 
tvds of faLse mctiibrdne, whicii conditiou continuutl as faf 
i to the bronchial tubes of the second order. 
• Since the first effect uf the application of a pepsin-acid 
solution is to cause the swelling up of false membrane, while 
trypsin produces its direct disintegi-ation, the latter should bo 
^VtvU'tTv^ for spraying into the lurynx in diphtheritic croup. 
H| Tiypsin acts best in an alkaline medium, and its solvent 
^Hktion is undoubtedly aided by that of the alkali. Tlie follow- 
^B( IS a suitable mixture, which should be freshly prepared 
^Bben it is to be used : 

^^B 3 Trk'psin, Zs 

^^ft So<tiv bicarbonatis, .... gr, 

■ Gl,v«Tini 

^B^ AqUK dustillatse, . ad | j, 

TV) niaki' a smooth mixture the trypsin should be rubbed 
ikwu with the water added little by little. When it is used 
with » hntsli a little should bo poured out in a saucer for the 
l>Mr(HWi<\ in onler to avoid returning' the brush into the solu- 
iMtn «tt»T U8ii^r it. >\'heji it Ls used in spray the bt'St method 
«» U» HI the atuinizing iustniment to a small narrow bottle or 
» (vrf-liib*'. into which a drachm or two of the mixture may 
^» t«,mnxl. Tliis may now be immereed in a glass of hot water 
MUlil lis* itwlenta are warm, and then the spray may be ap- 
uIkxI. TVyiwin acts more rapidly when at a temperature 
,4u[btl.v a(n>\i' that of the body. The remainder of the luixt- 
(WV ■JmmiM l»e kept in a well-stopped bottle. These directionK 
kUUviMA' the trypsin of Fairchild, which has been referred 
»» tH-JlMr especially efficient. Trypsin should be applied 
■ ftwUt'wHj' — o^v^5- ten or fifteen minutes being not too 



i>ed 1 
sed fl 



|i^u,.Y^m tH <«lHcient in an alkaline or a neutral medium, 

i V.«(> ^ wh«« the i>\iction is acid. 

ttij^huf v4 *!»*' wiveiils last referred to has any specific 
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action upoii fulsu membrane, but they are simply ferments 
which act with ^eat power in dissolving coagulated albumen, 

Papayotin has usually been employed in a live per cent, 
solution in water, sometimes with the addition of an antisep- 
tic, as a small proportion of salicylic acid, applied hourly or 
half-hourly, by brush, irrigation or spray. Dr. A. Jacobi ' rec- 
ommends its use in the proportions, papayotin one part, 
glycerine and water, each two to four parts, applied hourly. 
Bossbach ' says that in ordt-r to be most-effe-ctive the solution 
should be applied to the parts every five minutes, a few drops 
being placed upon the tongue or in the nose. "Very young 
children may be allowed to suck a napkin which is moistened 
with a sweetened solution, or it may be inhaled after atomiza- 
tion. By this plan the membrane often becomes dissolved in 
two or three hours. He believes that if this substance is 
properly used it will obviate the necessity for tracheotomy. 
There Ls a general concurrence of testimony in respect to both 
papayotin and trypsin, that though they do in some cases at 
least, especially in tlie early stage of diphtheria, exert a favor- 
able and limiting ofTect upon its course, yet they are not spe- 
cifics for the disease, that they are without curative effect upon 
its infiltrated form, and that the constitutional disease when 
once established may go on to a fatal termination in spite of 
the dissolution of the false memlirane. 

Thei'e is also a general agreement that both of these agents 
are innocuous to mucous membranes. 

The foUuwmg is a suitable formula for the use of papayo- 



IJ Papayotin, . ... gr. xxv. 

Glycerini, Zss. 

AqutB destillatae ad jj. 

M. 
The powerful tendency of jaborandi and pilocarpine to in- 

' TherHimutic Ga»tte. 1686. 14.5. 

'DeutMchas Arch. I. Klin. MmI., Bd. XXXVI., H. Saudi. 
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crease the secretion of mucous membranes has led to their 1 
administration for the purpose of thus causing the maccratiOD ] 
of diphtheritic membranes, and hastening their detachment. J 
Its successful use in many cases has been reported by G. 1 
Guttmami' and others. Lax" recommends the following tor- 1 
mula 

^ Pilocarpini hydrochlorat., . gr. tij. 

PepsiUEe, gv. j.. 

Aquae dest-., . . , . fl. S ij 3 iaa. 

Acidi hydrochlorici, . . gtt. ij. 

M. 

Dose, a small or large spoonful to be given according to I 
age and effect. 

Since pilocarpine is liable to cause depression of the heart's I 
action, coUapse, nausea and vomiting and albuminuria, and J 
since the copious salivation and perspiration which it produces I 
are necessarily weakening, its continued use for a long enough I 
time to fuflll the above-mentioned indication is now generally J 
condemned as dangerous. 



a:ntiseptig8. 
Clean UNEss. 

In the " instructions for Disinfection " by the New York i 
Board of Health, from which quotation has been made in tha 1 
preceding chapter, it is well remarked that " disinfectants " (i'.«. | 
chemical agents) " should not be relied upon to correct condi- ' 
tions due to dirt, decomposition, defective ventilation andl 
neglect." This principle, so true in reference to the disinfect I 
tion of apartments, premises, etc., is equally applicable to the j 
disinfection of the hving body in the treatment of diphtheria. I 
The thorough cleansing by suitable means of all surfacesl 
affected by the disease, or liable to become so, in the mouth, the I 
throat, the nasal passages and elsewhere, is of far greater J 

I Berlin. Klin. Wwhensclir., 1880. No. 40. p. 5110. 

'Journal ile Medficine de Paris, Feb. 6. 1887. 
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practical importance in the whole number of cases than the 
mere administration of antiseptic drugs, and the use of the 
latter, though important, can in no case atone for neglect or 
inefflciency in the former. 

The Resistanck of the Organism. 
Bacteria and their spores, which invade the blood and tis- 
sues, are attaclted, digested, and destroyed by the cells,' or in 
case of tbfir overwhelming number and vigor destroy the 
cells. When the body is weak or exhausted by hunger or 
fatigue the power of thus destroying invading organisms is 
proportionallj- small. From this fact it appears that nutritive 
and sustaining measures in the treatment of infectious diseases 
may properly he regarded as measures of disinfection, that 
the use of antiseptic drugs which may be weakening to the 
patient should be carefully avoided, and that an agent which 
iiici-ely diminishes in a slight degree the vital activity of bac- 
teria may turn the scale in the conflict between them and the 
cells, provided that it is less poisonous to the latter than to 
the former. 

The Salts of Mercury. 
Among bactericidal drugs, the one which is efficient in the 
greatest dilution is the bichloride of mercury. According to 
the experiments of Koch ' it hinders the development of an- 
thrax bacilli (a comparatively resistant organism) in the 
sti-ength of i-n^^im in the nutrient solution, prevents it in the 
strength" of jiVug, kills the spores of the b;icilli in ten minutes 
in the strength of jttKb- 'ind with one wetting in the strength 

Other salts of mercury, us the sulphate, the nitrate, the 
cyanide and the iodides are also very efficient bactericides, 
though in a somewhat less degree than the bichloride. 

' Metachnikofl, Vireh. Arohiv. vol. sevi., p. 177, and xcriL, p, 508, 
tutd Podor, Arch. t. HyKJene. Bii. 134. p. 149. 

* MittheiluDti:^!! nuHileiii k. (Jt«uiidhfit«ante^ vol. i. 
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For prompt and certain local antiseptic effect corrosiTa 
Bublimate is applied in a solution of the strength of from j^ 
to jj,y by brush, swab or atomizt-r. 

In order that this elTect shall be produced it is necessary 
that the bacteria and their spores be actually wetted with the 
solution in its full strength or nearly so. If the affect^ed sur- 
faces are covered with profuse and viscid secretions, as is often 
the case, they should first be cleansed by spraj-ingor irrigation, 
and aftenvards dried by touching them lightly with absorbent 
cotton. 

A stiil greiiter obstacle is usually presented in the false 
membrane. If this be exceptionally thin, supei-ficial, and loose 
of texture, the solution may penetrate tu its under surface 
with no very g:roat dilution ; but in proportion as it is thicker 
and denser this becomes impossible. 

But even if the false membrane have preWously been re- 
moved, the fact remains that the fungi of the disease, so far as 
we huve means of judging, do not lie merely on the surface of 
the mucous membrane or the denuded tissues, except at a very 
early stage of the disease or in its more superficial fonns, but 
also beneath the epithelial layers or even in still deeper 
structures. 

It follows from these considerations that the eradication of 
diphtheria in its really deeper and graver forms, except at a 
very early stage, even by the local use of this most powerful 
of bactericides must often he opposed hy insuperable obsta- 
cles, and this conclusion is confirmed by experience. For exam* 
pie, W. W. Cheyne' has employed the following treatment: 
He first removes as much of the membrane as is possible with 
forceps, and then applies to the denuded surface a watery solu- 
tion of bichloride (one in five hundred) with a brush every two 
hours, esiK'cial attention being directed to the margin of the 
affected region. In the intervals a gargle of bichloride in the 
strength of one two-thousandth is used. This treatment baa 
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"quickly and completely ai'restwi " the dlBease in several adult 
casi's which were " taken t-arly," but in the case of children 
" the results are not so good." 

Corrosive sublimate is also employed in higher dilution — 
that of jjjSjo. jAa <"" ro.iim — f°^ l"*^!^! antiseptic effect by fre- 
quent internal administration, gargling, irrigation and atomi- 
zation. That a solution of one grain of corrosive Sublimate in 
the pint of water is a safe and useful antiseptic wash in many 
cases of diphtheria cannot be doubted ; yet even in that dilu- 
tion the effect of its fivquent application to diphtheritica! ly 
inflamed surfaces has seemed to me less beneficial and more 
hablv to be irritating than that of other substances yet to be 
mentioned. It should also be borne in mind that in spraying 
tlie throat and irrigating the nasal passages of children, even 
ivith a solution of this strength, caution is needed that a dan- 
gerous quantity of thd poisonous salt be not swallowed. 

In view of the enormous dilution in which corrosive subli- 
mate duninishes the %ntal activity of bacteria, the idea that it 
may be introduced into the circulation in sufficient quantity, 
even making allowance for its constant elimination, to have 
some influence in the struggle between the living body and its 
pathogenic invaders is probably not altogether chimerical. 
This view is favored by the results of the experiments of Cash,' 
who found that the continued administration of minute doses 
of sublimate to animals rendered them capable of resisting 
the effects of the subseipient inoculation of anthrax. 

Thers is reason to believe tliat the salts of mereury, inter- 
nally administered, have a tendency to oppose the occurrence 
of tlbrinous exudation in the air-passnges, and to promote its 
detachment when formed. Reports of the successful treat- 
ment of membranous croup with calomel have been too nu- 
merous in the medical literature of this and other countries to 
be easily explained by the theoiy of mere coincidence. Though 

' Pror«edini{s of tlie Physiok>giciLl Society, Deo. 12, 1885. Joarnal of 
PhyBioIoKy, vol. vii. 
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tliat treatment, having been found in many cases disappoint- 
ing in its result and injurious in its effects, was long ago gen- 
\ erally abandoned, yet testimony to its efficacy continues occ^ 
Bionally to appear. Heroic dosage is an element in its em- 
ployment by some, as for instance in the successful treatment 
of three children suffering from larj-ngeal diphtheria, twenty 
I grains of calomel was given at first, followed by ten grains 
f hourly — seven hundred and twenty grains having l>een taken 
I hy a child twenty-eight months old in three days! ' 

It is a relief to learn that diphtheiia has been successfully 
' treated by the use of two to five grains of calomel every one 
to three hours until the dejections are frequent and green, 
then continuing the same doses at lengthened mteirals so as 
to keep np the catharsis,' and even hy doses of one sixth of a 
grain every hour, increased in the presence of threatening 
laryngeal s3'mptoras to one third of a grain every hour, and 
then to one grain everj' two hours for five hours, in a patient 
eighteen months old,* and in thirty-six consecutive cases by 
the following method: The diseased part is first wetted with 
a two to five per cent, solution of common salt — then two to 
four tenths of a grain of calomel arc blown over it twice daily, 
the throat being in the mean time gargled everj' two hours 
with the salt solutinn. A portion of the calomel becomes bi- 
chloride, and the remainder passes into the stomach and pro- 
duces free catharsis.* 

There is a concurrence ot testimony from many judicious 
practitioners as to the benefit which may be derived from pur- 
gative doses of calomel at the early stage of diphtheria, es- 
pecially in cases in which there is high fever with deficient 
secretions and marked nervous disturbance — a benefit which 

'Dr. J. P. KllnK^nsmith, ot Blairsville, Pa., New York Hedicat 
Record, July 13, 1884. p. 38. 

'Dr. W. H, Daly, of Pittsburg, New York Med. Heoord, Jane IS, 
188fl, i>. R»3. 

' Dr. Hto. B, Powler, New York Med. Record, Nov. 19, 1887. p. 647. 

•KotzuskI, Jahrb. f. Kinderh.. xil., p. 373. 
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I have ohseo'ed in many cases, and which was referred to 
in my first publication (1876). It may be given in a single dose 
of from two to ten grains, or in doses of a fraction of a grain 
(one tenth to one half) repeated frequeiitlj' (from every twenty 
minutes to every two hours) until its characteristic purgative 
effect is produced. 

At the present time mei-cury is most generally employed 
in the treatment of diphtheria in the form of the bichloride. 
Its use in large doses (one quarter to one-half grain or more 
daily) has been advocated in this country by Dr. W. Pepper,' 
(and hence widely known as the " Pepper treatment ") and 
subsequently by Dr. A. Jacob! * and by many others. 

Of its elHcacy in diphtheritic croup, Dr. Jacobi ■ says, " I 
have never since 1H63 seen so many cases of tnicheotomy get- 
ting well as between 1882 and 1886, when the bichloride was 
constantly used as mentioned. .... I can name a dozen of 
New Yorlt physicians, some of whom have often performed 
tracheotomy, who can confirm the above statements from 
their own observations. Nor does the opinion of those differ 
who constantly perform intubation. I know that O'Dwyer, 
Dillon Brown and Hubcr have come to the siime conclusions," 
The doses referred to by Dr. Jacobi are " from one sixtieth to 
one fortieth of a grain and sometimes more," given hourly in 
a tablespoonful of water, mUk or otiier compatible fiuid. 

To the valuable efiicacy of the bichloride of mercury (as, 
indeed, of most other prominent remedies used in the treat- 
ment of diphtheria) there is in recent literature a striking 
array of testimony, of which the following examples are given 
mainly to illustrate different modes of employing it: 

Dr. E. C. Carter, Assistant Surgeon United States Army,* 

■TraaHactioriBof the American Medical Assoc iutioii, 1881. 

*" The Medicinal, mainly Mercurial. Treatment of Pfieudci-Menibni- 
noiu Croup," New York Medical Record, IBW, vol. 25, p. 373; und "A 
Bysteu of Medicine by American Authnra," Plilla., 1885, p. 7D0. 

•■■ TherapeuticH of Diphtheria," Medical Newe, June 10, I«a8. p. 883. 

•Medical News, Nov. 27, 1886, p. StKl. 
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in an epidemic of diplitheria near Fort Thomas, Aiizona, hav- 
ing: treatud the first eleven cases with other i-emedics with 
four fatal results, gave bichloride in thirty-four subsequent 
cases in doses varyiog from one sixty-second to one twenty- 
fourth of a grain with unvarying success. That they were 
genuine cases of diphtheria seems to be attested by the fact 1 
stated that twelve of the patients who recovered had paraly- 



Dr. P. Werner,' having previously lost between sixty and 
seventy per cent, of ninety cases, employed bichloride treat- 
ment in the succeeding seventeen — mostly severe ones — 
only two fatal results, and those in cases seen only a few I 
hours before death. He gave doses of j^ to ^'j of a grain (ac- 
cording to age), well diluted in water, every twenty or thirty I 
minutes while the patients were awake, so that one quarter I 
9f a grain was taken daily by young children, one half by 
older ones, and three quarters by adults. 

J, Stumpf,* having in the early part of an epidemic lost I 
twenty-two out of twenty-nine cases, employed in the succeed- ] 
ing thirty-one cases tlie bichloride of mercury only, with fav- 
orable result in all but two. He administered in spray one I 
fluid drachm of a solution of the strength of nnnFi iitW op tAt J 
(according to age) hourly for five times, then every two hours. I 
for live times, and subsequently everj- three hours. 

Dr. E. L. Oatman,* of Nyack. N. Y., having previously lost j 
ten out of twenty-three cases imder treatment with iron in I 
large doses and free stimulation, has, since the addition of I 
local treatment with the bicliloride, lost only one out of thirty- J 
four cases. Dr. Oatman prepares a number of swabs by J 
firmly twisting absorbent cotton around the end of a smaln 
stick. Every hour one of these is dipped iBto a solution of the! 
bichloride (two grains to the pint) and passed into the throat I 

'St, Petereburtf Med. Wophenschr., 1880, r. P. TIL, p. 81. 
'MuenchenRr Med. Wochenwhr., 1887, p. 218. 
■ New York Med. Record, April St, 1887, p, 405. 
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until it touches the posterior wall of the pharjiix and then in- 
stantly withdrawn and burnt, no swab beiiifj used a second 
time. More or less of the membrane always adheres to the 
swab. This procedure is repeated hourly until the disease be- 
gins to subside, which it usually docs in forty-eight hours. If 
the nares are affected, the nose is syringed. 

The biniodide of mercury is regarded as especially effica- 
cious by some. It is employed by Dr. C. G. Rothe,' of Alten- 
burg.in the following formula: 



Hydrargyri biniodidi, . . gr. J. 

Potassii lodidi, .... gr. iij — gr. ivss. 

Aquse destillatte, . . . fl. 3 J 3 vij. 

Tinctufffi aconiti, . . . tii xv. 

M. 



I^^^A teaspoonful is given hourly to a child under three years 
of age. Dr. Rothe has thus treated successfully forty cases. 

Extraordinarily favorable results from the use of the cya- 
nide of mercury are reported by Dr. J. Bree ' and by Dr. H. 
Selld^n,* a Swedish provincial medical ofHcer. The latter re- 
ports fourteen hundred cases treated by himself and his col- 
leagues, with a total mortality of sixty-nine, or 4.9 per cent. 
The formula he recommends is as follows : Cyanide of mercury, 
two centigrammes (gr. i): tincture of aconite, two grammes 
(Til XXX.); honey, fifty grammes ( 3 j. 3 ivss.); distilled water 
one hundred and fifty grammes ( 5 iv. 3 vss.). Mix and give a 
teaspoonful every fifteen, thirty or sixty minutes, according to 
the patient's age. A gargle of the cyanide in peppermint 
water in the strength of To.lnro 's also to be used frequently. 

Inunction of mercurial ointment has also been much em- 
plo.ved in the treatment of diphtheria. For its more rapid 



'Journ. de MAI., June B, 1887. 

'"UehaDdluiii; der Diphtheiie mit QueoksUberoy&n," Dlasertatioii, 
BerllR. I88(t. 

■London I.Anret, Harcli 34, 18W, p. 501. 
l:i 
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absorption the oleato is recommended by Dr. A. Jacobi ' — teni 
or twelve drops to be rubbed into the skin every hour or tw<h1 
The hypodermic injection of corrosive sublimate is recom*! 
mended by the same author — four or five drops of a one-half ] 
or one per cent, solution to be so used from four to six times a I 
day or more. Dr. F. P. Henry' states that the liypodermatic M 
injection of corrosive sublimate is so painful that few will con- 
sent to its repetition, and prefers the bicyanide of mercury, ] 
since it is compatible with cocaine, which the former is not. I 
He has found its employment in many cases by the followmg J 
formula comparatively painless: 

IJ Hydrarg. bicyanid., . . . . gr. ij. 
Cocain. hydrochlorat., . , . gr. iv. 

Aquffi destillat., fl. ; ss. 

M. 

Fifteen minims to be injected beneath the skin in the case I 
of an adult. 

Mercury by fumigation has been used in the treatment of J 
diphtheritic croup with remarkable success by Dr. J. Corbin,* 
of Brooklyn, The child is placed in a crib under a tent pre- I 
pared with barrel-hoops and blankets. Calomel is volatilized 
in the tent by heat, from forty to sixty grains being used in 
the case of a child eight or ten years of age. The lamp should 
be powerful enough to volatilize a drachm of calomel in one 
minute in order to avoid overheating the air in the tent. The j 
child is kept under the canopy for twenty minutes, when the j 
blanket is removed. This is repeated evei-y two or three i 
hours during the first day. After that period the cough is j 
usually loosened, and the intervals between the fumigations | 
are lengthened, but they should be at once resumed if the I 
cough tightens. In some cases two or three fumigations daily j 



1 of Practical Medicine by American Aulliora, vol. i., p. 



' Medical News. Nov. 3, 1888. 

'New Turk Medical Journal, March 10, 1888, p. 301. 
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have been continued for over a week. The aphonia may not 
disappear for a week or more, hut that need excite no alarm. 
This treatment is not a substitute for tracheotomy or intuba- 
tion. 

Including sixteen cases thus treated by himself, and four- 
teen by three other physicians. Dr. Corbin reports thirty 
cases, of which twenty-five, or about 84 per cent., i-ecovered. 
Ill one of the fatal cases the treatment was abandoned by the 
family. In none of the other four did death result from ob- 
struction of respiration, but from the effects of toxajmia. 

The valuable action of mercury in the treatment of diph- 
theria, like that of most other remedies, is greatest when it is 
employed at an early stage of the disease. Tlien it has a ten- 
dency (in some casi-s at least) to limit the extension and mod- 
erate the intensity of the affection, and thus to diminish the 
subsequent constitutional poisoning. But when the septic 
condition is once established it has not the power to arrest it, 
but if excessively or too long used is vei-y liable to aggra- 
vate it. 

Li the iiiteniai administration of the salts of mercury it is 
most important to remember that these valuable therapeuti- 
cal agents, when used beyond certain linuts as to frequency, 
quantity and continuance, are dangerous irritant and dcpix'ss- 
ing poisons; that this action of them must be especially dele- 
U^rious in a disease which is in itself so depressing as diph- 
theria, and is particularly liable to be overlooked from being 
attributed to the disease. 

In a judicious and timely protest against the abuse of mer- 
curials in the ti-eatment of diphtheria. Dr. J. E. Winters' 
says, " I know that as the result of the inconsiderate use of 
mercurials in the treatment of diphtheria, physicians are often 
called upon to treat the consequences of their want of cau- 
tion ; while they have blindly ascribed the rapidly progressive 

'■"Diphtheria ami its Miuia^uient," New York Me<Uca] Recurd, 
]>ec. 0. I»85, p. OIT. 
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amemia, jirostration. marasmus and tlt'iilh to the 
alone. . , . 

"I have uuequivocal and direct evideuce of the injurious 
elTt-cts of bichloride of niercun,- from two hitelligent physicians 
who have had diphtheria, and who both experiencod the de- 
pressiiig effect of the drug. They told me that they felt de- 
pressed as soon as the mercurial began to have an appreciable 
action on the intestinal tract, and that there was a feeling' of 
nausea and sinking even preceding this. I may add that aftt-p 
the discontinuance of the bichloride both patients felt within 
three hours the stit-ngthening effect of the tincture of Iron in 
full doses given hourly." 

Carbouc Acid. 

Carbolic acid is a far less powerful bactericide than corro- 
sive sublimate. An aqueous solution of it in a strength of 
T^jj hinders the growth of anthrax bacilli: ^^ prevents it;: 
j^ to j-Ji, prevents the growth of other bacteria; a Ave per 
cent, solution requires more than twenty-four hours to kill the 
spores of anthrax bacilli, though a one per cent, solution dt- 
stroys the bacilli themselves in ten minutes. Its use in full 
strength or with slight dilution as a caustic has already been 
referred to (page 158). 

Carbolic acid has groat utility in the local treatment of 
diphtheria, since in suitable dilution it is not only an efflcicnt 
antiseptic but also has a valuable sedative and antiphlogistic 
action. Dr. T. M. Prudden ' has shown that a solution of car- 
bolic acid of the sti'ength of tVotf. locally applied under condi- 
tions in which inflammatory changes commonly occur, modi- 
fies those changes by preventing any considerable emigration 
or locomotion of white blood-cells. 

Salicylic Acid. 
Salicylic acid is an efficient antiseptic. It hinders the 
growth of bacteria in a solution of the strength of ^isn ■ Pi^- 
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vents it in that of yVdj ; iin<i l^iUs bacteria in that of ^g. Suo- 
cessrul results have betni ctuimeil from its use in powder by 
insufflation and by brushing it over the parts aJTected.' The 
following formula for its use is recommended l)y M. Ory: ' 

^^^^ B Acidi salicylic!, . . . gr. v. 

^^^L Olycerini, fl. 3 iij. 

^^^H Aquie lauro-cerasi, . . . . n[ xvi. 

^^^^P Infus. eucalypti, .... fl. ^iijss. 

■ 

^^HTo be applied by brush e%'ery hour by day and every two 
or three hours at night. It is said to hasten the disappourance 
of false membrane. 

Salicylic acid is more irritating to inflamed surrac(>s than 

I carbolic acid. According to the statistics of Schiller," in 41 

' cases treated with chlorate of potassium there were 6 deaths; 
in 23 cases treated with carbolic acid there was 1 deutli ; in 
15 cases treated with salicylic acid there were 7 deaths. 

I Dr. A. d'Espine * has ascertaini>d by experiments that sali- 

cylic acid, even in a solution of 1 : 2000, is an excellent parasiti- 
cide of the bacillus of diphtheria. Its harmlessness in this 

I dilution makes it a very available application by irrigations, 
which should be repeated hourly. Tlie especial utility of this 
employment of it would obviously be in the early stage of the 
disease and as a prophylactic. 

CinyoLraE. 

Chinoline is a powerful antiseptic, and in strong concen- 
trations is sharply caustic. Its local elTect in the treatment 
of diphtheria has been favorably reported upon by Dr. O. 

' Noeldechen of Pforin, Dewtnehu Med. ZeifuiiK. Nos. SO-m. 1888. 
* Revue (Wn. de Cljiiique et ile Thi?rapeut.iqae, July 5, 1888. 
'Berlin Klin. Woch.. 4it. 

'HMii^Al News, 1889, 54, p. 187, from Revue MMicule de In Suiiee 
Raniaade. Jan. 30, 1880. 
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St'ifert' a,nd others. Dr. Seifert used it in a five per cenL I 
solution in equal parts of alcohol and water applied by brush- 
ing from twice daily to every three hours, and as a garg'k' in 
the following solution: chinoline 1.0 (15 graius): water, 500 
{1 pint) ; alcohol 50. (li ounces) ; oil of pcppt-rmint, two drops. | 
Prof, Ahlfeld,* however, in one hundred and ten cases of chil- J 
di-en treated by this inKthod, reported a mortality of 28 per 
cent., and Dr. Liiiiin under .similar treatment lost fifteen of J 
twenty-eight patients. 

Resorcinb. 

Resorcine is also a powerful antiseptic, and is less caustic I 
than carbolic acid. It has been employed by Libtond * in solu- 
tion in glycerine (one in ten to fifteen parts) applied locally I 
every two hours with favorable results, and like results from 
a similar use of it have been i-eported by Fraigniaud,* and H. 
Callias." The latter employed a five to ten per cent, solution ] 
in water with a little glycerine by pencilling hourly, and a ' 
two per cent, solution every two hours by spraying. On the 
other hand Dr. Lunin lost nineteen of twenty -nine patients I 
treated with r 



Sulphur. 
Sulphur has long been much employed in the treatment of 
diphtheria, mainly by insufilation, and its efi'ects have been i 
lauded by many. When thus used a portion of it is changed 
into sulphurous acid or sulphuretted hydragen. both of which i 
are powerful bactericides. Insufflation is a difficult procedure I 
In the cases of young children, and the remedy itself is un- 
pleasant. Dr. H. V. Knaggs, of London,* recommends the fol- 
lowing preparation as palatable and readily taken by children: 

ijahrb. f. Kimlerh., 1884, p. «3. 

'Jahrb. r. Kinderh., 188*, p. 488. 

'Joum, (le MM. de Paris, Deo, 20, 1884. 

'Union M^dicale, 1885, p. 493. 

•Quoted by Ije Gendre, Archiv, tip Ijiryngol., No. 1, 1887. 

• Therapi'utio Gazette, March 15, 1888, p. l.W. 
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Precipitated sulphur (pure), . . 3 jsa. 

Chocolate powder, . . . . 3 j. 

Cinnamon- water (concentrated, I in 40), fi. 3 j. 

Glycerine fl. 3 iij. 

K the powders in a mortar; then gradually add the glyc- 
erine with constant trituration, and lastly the cinnamon- 
water. Dose, half a teaspoonful to a teaspoonful every hour 
or ofteuer. Dr. Knaggs reports the treatment of seventy-flve 
cases of diphtheria by this drug alone, with no fatal result. 

Rapid disappearance of membrane and corresponding gen- 
eral improvement are said to have followed the use of sulphur- 
ous acid in teaspoonful doses every half-hour to every two 
hours according to the gravity of the case.' 

Hyposulphite of soda has betm used during the past year 
by Di". J. H. Fruitnight,* of this city, in connection with iron 
and other appropriate treatment in thirty cases with success- 
ful result in all but two. The remedy has been used in the 
strength of 3 j — 3 jss — 3 ij (according to the age of the patient) 
in two fluid-ounces of water, and of this a teaspoonful has 
been given every two hours. In a few of the cases the solu- 
tion has been applied with a brush or with the atomizer, the 
gentlest possible mode of application being always pi-efcrred. 



CuLOKixE, Bromine, and Iodine. 

Free chlorine, bromine, and iodine are among the most 
powerful bactericides. Chlorine kills bacteria in a watery 
solution of the strength of n.Kir: bromine in that of jVas- """^ 
iodine in that of TiVir- I" internal use their germicidal effect 
is greatly diminished by their conversion in vital fluids which 
contain alkalies (as, for example, blood-serum) into chlorides, 
bromides and iodides. Their principal utility as antiseptics 
in the treatment of diphtheria is therefore in their local effect. 

For cleansing and deodorizing a foul diphtheritic throat, 

' Dr, H. L. Snow, BritUb Medictd Journal. Oct. B, 1887, p. TT3. 
I'Arehives of Puiliatrice, October, 1888, pMl. ' 
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solutions of chlorine have long been much prized, and are 
amon^ the most efficient agents in our possession. The best 
of these is the liquor sodee chloratas, fi-om two to four fluid- 
drachms of which in ci^ht fluid-ounces of water may beapplied 
every hour or two by gargling, irrigation or atomization. 

There has been much testimony to the successful employ- 
ment of bromine in the treatment of diphtheria; but this ex- 
perience of its utility has been by no means universal. Like 
many other powerful antiseptics it may doubtless be iu skillful 
hands an effective therapeutical weapon against diphtheria: 
but its use in full strength or slight dilution is opposed by the 
considerations which have been referred to in regaiti to cor- 
rosive and irritating applications generally, and in high dilu- 
tions it has not been shown to have greater curative efficacy 
than other less disagreeable remedies. It is recommended by 
Dr. Hiller' in the following combination: 
Q Potassii bromidi, 

Bromi, aa gr. iv. 

Aquae dest., 3 vj. 3 ij. 

M. 

To be applied by brush to the pharynx every two oi- three 
hours and also used by inhalation. 

Dr, P. Hesse,' from his experience with one hundred and 
fifty cases, regards bromine as the moat valuable local appli- 
cation in diphtheria. He used a solution of five decigrammes 
(gr, j) each of bromine and bromide of potassium in two hun- 
dred grammes ( § vj. 3 ij.) of water applied locally every twff. 
■or three hours and also dropped on the sponge of an inhaler 
and so used for five minutes every half-hour. Latterly he 
used the solution by inhalation only, varj-ing its strength 
according to the seveiity of the case. 

Dr. W. H, Thomson has employed bromine successfully in 
the treatment of a large number of cases of diphtheria, by a 

,i., p. 478. 
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method of which the following account is abbreviated from a. 
fuller statement by himself wliich is contained in "A Treatise 
on Diphtheria" by Dr. A. Jacobi: Lawi-encc Smith's solutio 
broinini is first prepared by the following method : " Take two 
ounces of a saturated solution of bromid. potass, in water; add 
to this, in a bottle, with constant shaking, one ounce of bro- 
mine. It is better to add a puil and then let it stand awhile 
before adding the rest. Then fill up gradually, and with con- 
stant shaking, with water, untU it measures four ounces." It 
should not be ordered in a mixture with either glycerine or 
sug.ir, as it is thereby decomposed. If not exposed to too 
strong a light it keeps for several days. 

Locally this solution, mixed with an equal part of glycerine, 
or, in some cases, in full strength, is applied to the membrane 
with a hair-pencil as gently as possible. If the membrane is 
very extensive and the parts mnch swollen or difUcult to reach, 
one half a drachm to one drachm of the solution to the pint of 
warm water Ls applied by douching with a Davidson's syringe. 
Internally from six to twelve drops of Smith's solution in a 
tablespoonful of sweetened water is given every hour, two, or 
three hours, acconiing to the urgency of the case, and contin- 
uously, no other medicine being taken unlil the disappearance 
of the membrane. It should be swallowed promptly, as the 
disagreeableness of bromine is due much more to its fumes 
than its taste. 

Tincture of iodine has long been much employed as a local 
application in diphtheria, and manj- reports attest its efficacy 
as a caustic and antiseptic in causing the shrivelling and rapid 
disappearance of membrane. It has also been much used in 
such combinations as the following: ' 
B Tinct. iodi., 

Tinct. fern chloridi, . . . M fl. 3 j. 

Addi carbolic!, gr. x. 

Glycerini, (!■ 3 ss. 

M. Apply by brush s<>veral times daily, 
t'lh-. KentiOK. Buxton M«l. und Surg. Jinini., 1885, Jan. S3. 
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It has also been used internally; as by Dr. E. Adamson* 
who treated flfty-flve eases, including' some verA^ bad ones, 
with doses of two or three minims in S3'^rup aurantii and water 
every two hours to a child of six years wuth only two fatal 
results. The same remarks as to its great utility and its infe- 
rior eli;;?ibility to some other drugs in the treatment of diph- 
theria, both in stronger and weaker solutions, apply to iodine 
as to bromine, though in a somewhat less degree. 

Iodoform. 

" It is now regarded as an established fa<;t that iodoform is 
not a parasiticide. ... It is bi»lieved by some to have a de- 
stinictive effect on the ptomaines generated by the bacteria 
through the action of the free iodine or iodine compound which 
is liberated." 2 It cannot be doubted that iodoform has a val- 
uable antiseptic action, and its local anaesthetic effect and ten- 

dencv to diminish secretion render it valuable in the treat- 

«. 

ment of diphtheria. It is important, liowever, that its use 
should be preceded or accompanied by other disinfectant 
measures. 

It may be applied in powder, by brush or insufflator, pure 
or mixed with half its weight of starch or with three parts of 
sugar. Good results in preventing the extension of membrane 
down the trachea after tracheotomv, bv the insufflation of 
iodoform through the tube, have been reported by George 
Shirn^s^ (who thus used ten to fifteen grains every four hours 
in two cases) and oth(»rs. 

The following solution to be applied by pencilling is recom- 
mended by Le Gendre : * 

Iodoform . . 2.50 grammes (38 grains). 
Balsam of tolu . 5 ** (75 minims). 

Ether . . . 2j. " (G^ drachms). 

* Practitioner, London, July, 1885, p. 1(J. 

* American Journal of tlie Me<lical Sciences, October, 1888, p. 401. 
'«Ix)ndon I^incct, July 24, 188«, p. 104. 

*Archiv. de I.rfir>'ngol., No. 1, 1887. 
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I>r. G, Mundie ' prefers th« application of iodoform to the 
thi-oat in ethereal solution by spraying. The ether appears 
to constringe the congested capillaries, and the iodoform is 
deposited In a thick film on the surface. 

Iodoform has been regarded by many as an especially val- 
uable agent in the treatment of the diphtheria of wounds. Its 
successful use in diphtheritic Invasion of the tracheotomy 
wound has been reportt-d by Plenio ' and others in the form of 
powder, iodoform-vaseline or iodoform-coUodion. It may be 
mixed with either of these excipients in the proportion of one 
to eight. 

lodol has a similar action and like applicabilities to those 
of iodoform. 

Chloral. 

Hydrate of Chloral, first i-ecommended in the local treat- 
ment of diphtheria by Dr. Accetelia,' of Italy, has since been 
much employed and highly prized by many. It is an efficient 
antiseptic, hindering the development of bacteria in the 
strength of ^nW. It is also a powerful irritant to raw ur 
especially sensitive surfaces. Applied to the affected part by 
brush every hour or two in the form of the officinal syrup of 
chloral of the British Pharm;icopteia (ten grains to the 
drachm), it promptly arrests foctor and is said to cause the 
rapid solution and disappearance of membrane. 

Dr. A. Mercier ' gives internally the syrup'of chloral of the 
French codex (one in twenty) in doses of two, three or five 
grammes everj- half-hour or hour, no drink being allowed for 
some time afterwaixl. In forty-eight hours after the treat- 
ment is begun the false membmne has dt-ssolved and disap- 
peared, when the further use of the chloral becomes painful. 



' London Lancet. June 5. 18M, p. 1108. 
•Jahrb, f, Kinderh.. Bd. Mii.. H. 4. 
'CauiponiaHeilifA, No. 12, 1873. 
« Le CoDcoara tl6d., Aug. 27. 1887. p. 411. 
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By this treatirient. Dr. Merck'r has > 
one hundred cases. 

Oxygen. 

Oxygen is one of the roost powerful of disinfectants and 
antiseptics, It has been principally employed in the ti-eat- 
ment of diphtheria, locally by means of the pennanganati- of 
potassium, locally and internally in peroxide of bydrogren, and 
as conveyed through the blood to the tissues by means of the; 
salts of iron. 

From the readiness with which it parts with ox^-gen, pei 
manganatc of potassium is a powerful antiseptic, and in » 
solution of the strength of from three to five fixains to tl 
ounce of water is a most valuable local application 
treatment of diphtheria. Dr. Mason ' prepares a stock solu- 
tion of two drachms of the permanganate in three ounces of] 
distilled water, and uses a teaspoonful of this solution in 01 
ounce and a half or two ounces of water as spray. It prompt] 
arrests tuetor, which does not return. 

Peroxide of hydrogen, though not a new substance, has 
late been brought prominently forward as an especially vaXw 
able antiseptic in the treatment of diphtheria, and in tl 
hands of some has, like most new remedies, produced briUlanl 
therapeutical results. Such results have been claimed bj 
Vogelsang* and by Hotmokl.* 

Dr. M, P. Hatflcld,' of Chicago, has used it successfully in 
eighteen cases, appUed hy swab every two hours, or a spra< 
of the liquid diluted with seven times its bulk of wat«r. 
states that it neither acts as a solvent to, nor prevents tl 
formation of, false membrane, but neutralizes its poison. 

The form in which this agent has been most generally ui 
in this city is the Marchand solution, which contains 

' Brooklyn Medic-al Journal, May, 1888. 
'Archiv. f. Kinderh,. B. viii.. H. 2. p. 118. 
, 'Wiener Med, Prmsc, 1888, xxvii., 18, 19. 

* ArcJiivea of Piediatrics, Feb., 1888, p. 108. 
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volumes of the gas. Dr. H. Gifford,' having in a series of ex- 
periments liemonatrated that this prepiiration promptly kills 
bacteria and their spoil's, adds, " The instructions accompany- 
ing' the Marchand solution advise diluting with about four 
times its bulk of water for use on ' mucous membraiu'S as in- 
jections, etc' A dilution of this strength was found not to 
have killed the pus cocci after an exposure for thirty minutes, 
a result which practically bat's it as a gi'rmicide, though for 

its cleansing action it may still be valuable The flfteen 

volume solution is sliarply irritating to the conjunctiva and 
nasal mucous membrane, and even the weakest solution men- 
tioned in the announcement, instead of being ' bland as water," 
causes considerable smarting of the eyes and nose for a few 
minutes." 

I have tried the Marchand solution in sevenil cases of 
diphtheriu, including one adult one, and my experience with it 
accords with that of Dr. Gilford as to its somewhat irritating 
and unpleasant etfect when used with only slight dilution. In 
each case it was a i-elief to the patient and therapeutically 
advantageous when its use was discontinued and my usual 
spray of carbolic acid and lime-water was resumed. 

In a case related to me by another physician in which the 
peroxide was employed early and frequently both as spniy 
and internally, the duration of the disease was not shortvni'd 
thereby, and the patient died just at the time of appan>nt rv- 
cover>' from the usual effects of toxic absorption, which the 
remedy had failed to counteract. 

In so far ;is I have been able to judge of its effects the 
peroxide of hydrogen, though it is a valuable antiseptic, has 
no greater curative efficiency in the treatment of diphtheria 
than the solutions of chlorine or of permanganate of potiis- 
slum, with which remedies it may be classed : but is to be pre- 
ferre<l to them on account of its less disagreeable taste. 

The application of ozone by the Inhalation of ozonized air 



190 



UIPHTIIKUIA; ITS NATl'KE AND TREATMENT. 



has been from time to time recommended in the treatment o 
diphtheria — the ozone being produced by a chemical process ii 
an inhaler. Dr. Seneca D. Powell a few years since exhibitt 
to the Post-graduate Clinical Society of this city an inhaler II 
which ozone is generated by the action of electricity, and whid 
he had used with good effect in various diseases, among whicli>l 
was diphtheria in several cases — its effect having beei 
rapid disappearance of false membrane and the corrGspond-1 
ingly rapid reduction of temperature. I am informed by th« 
deviser of this instrument, Mr. Harvey Lufkin of the C. & U'l 
Electric Motor Company, that it will soon be manufactured] 
and offered for sale. 



Benzoate op Sodidm. 
Benzoate of Sodium has only a mild antiseptic action, sinofl 
in a solution of jJn it merely hinders the growth of anthn 
bacilli (Koch), Letzerich, having been letl by the experiments! 
of Graham Brown to the conclusion that it is fatal to thfrfl 
microbe of diphtheria, and consequently a specific for that di»ifl 
ease, employed it therapeutically with nearly uniform su« 
by the following formula : 

ft Sodli benzoat, . . . . 3 j. gr. r 
Syr. aurantll, .... 3 ijss. 
AqUK meuthse pip., 

Aqure dest,, . . . aa 5 j-. 3 ij. 
M. 

To be given in divided hourly doses in the twenty-foai 
hours. He subsequently increased the daily dosage to fmnl 
Ij to 33 drachms to children imder fifteen years, and from ; 
to SJ drachms for older patients, 

From this and similar uses of it favorable results havs 

been reported by Kien, Ferreol and many others, the mof 

notable being those related by Brondel,'' who claimed to havi 

treated two hundred cases with uniform success by the fol^ 

' Bulletin Gen. de Thfirap., Nov. 15, lim. p. 41«. 
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lowing method : He gave hourly a tablespoonful of a solution 
of the beiiEoate (flfteen grains to the fluid ounce), together 
with one sixth of a grain of the sulphide of calcium in syrup 
or granule, and sprayed the throat every half-hour with a ten 
per cent, solution of the benzoate. He also employed vapori- 
zation of water contataing carbolic acid, turpentine and oil of 
eucalyptus. 

Favorable results from the use of the benzoate of sodium 
have not, however, been obtained by all who have employed it. 
Thus Guandige, of Vienna,' among seventeen children treated 
by the method of Letzench, had eight deaths. While there is 
reason to believe that this agent has positive therapeutical 
value, the hope that it would prove to be the desired specific 
has not been realized. 



Chlorate of Potassil-m. 

Chlorate of Potassium has long held a leading place 
among valuable remedies in the treatment of diphtheria. It 
is a mild antiseptic, and its effect in favorably modify- 
ing catarrhal inflammation in the mucous membrane of the 
mouth and throat is well established. It is to this effect upon 
the inflammation that its utility in the treatment of diph- 
theria is doubtless mainl3- due. 

The important fact that chlorate of potassium is in exces- 
sive doses a most dangei-ous poison has bi'en illustnited in 
quite numerous instances. Dr. V. AfanasiefT' has collected 
from international literature flfty-one such cases, forty-six of 
which were fatal. He has also found by expennients on ani- 
mals that in acute cases of poisoning by the chlorate of potash 
there is rapid and profound disorganization of the blood, its 
detritus accumulating in the liver, spleen, lymphatic glands, 
bone-marrow and kidneys, the urinary tubules becoming 

' Quoted by I,e Gendre, loc. oit, 

'"St. Petersbury Inaupiral Oisaertatlon," 1888, Abatraeted in Pro- 
vincUl Hedieal Journal, March. 1888, p. 1S4. 
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blocked up and impassable, the renal Functions ceasing and 
acute parenchymatous nephritis with urEemic poisoning re- 
sulting. In chronic cases, parenchymatous nephritis is soon 
followed by intense interstitial nephritis with its usual conse- 
quences; and in all cases the blood assumes a characteristic 
chocolate color. 

The cases of poisoning referred to have been the result of 
taking at one dose known quantities of the salt varying from 
three to ten drachms, or the reckless swallowmg of large 
quantities of a saturated solution or super-saturated mixtui-e. 

These facts show that this drug, like most other valuable 
therapeutical agents, is a poison when used in certain quanti- 
ties, and make it incumbent on physicians not only to exercise 
due moderation in the doses of it which they prescribe to their 
patients, but also to correct the prevailing popular belief that 
it can safely be taken in unlimited quantities; but they do not 
teach that when used in suitable doses and in proper dilution 
it is liable to have an injurious cumulative elToct, which is 
indeed contradicted by a vast array of experience. 

Dr. H. Seeligmiiller ' refers to the experience of Dr. von 
Mering as corroborating his own, that the chlorate of potas- 
sium is a most valuable remedy, and is only dangerous when 
given on an empty stomach, so as to be rapidly absorbed into 
the circulation in large quantity. Dr. Seeligmiiller's doses 
(from half a tablespoonful to a tablespoonful of a live per cent- 
solution hourly) are largo enough to require this caution in 
their use. 

Dr. Hiillmann,' of Halle, who uses a four per cent, solution 
in hourly doses of from a teaspoo,nful to a tablespoonful, has 
always had good results and never any bad effects therefrom. 
In twenty years he has used this i-emedy for 35U patients, in- 
cluding 571 cases of diphtheria. Among the latter he has had 
only six deaths. In diphtheria he has used also lime-water 

I Deiitwihe Med. WocheiiHehr., 45, 1883. 
' Deutsche Med. WochenHchr., 52, 188M. 
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and weak solutions of permanganate of potassium locally. 
He regards ch[or;ite of potassium as the best of all remedies 
which have been proposed for the treatment of diphtheria. 
Similar statements have been made by many. 

During the past twenty years I have prescribed the chlo- 
rate of potassium in thousands of cases of sore throat and 
scarlatina, and in many hundreds of cases of diphtheria, usu- 
ally in a four per cent, solution. Many of these patients have 
taken it in teaspoonful doses hourly or half-hourly for several 
weeks continuously. In no instance have I observed or had 
any reason to think that its eHect has been injurious. So far 
from its having occasioned kidney atTections in my cases of 
scarlatina and diphtheria, the infrequency of nephritis and 
albuminuria has been remarkable even in many very grave 
cases of the latter disease. 

I have never refjartled it as a specific, but rather as a valu- 
able adjuvant in the treatment ot diphtheria, and have usually 
employed it in connection with other remedies. (See page 219). 

Borax. 
Borax is a veiy valuable antiseptic. It is especially 
adapted to local use in the treatment of diphtheria by its 
bland and unirritating character, its cleansing effect, and its 
harmlessness in ordinary doses. It has therefore been much 
employed in the form of the glycerine of borax applied by 
brush; in powder, by Insufflation ; and in a watery solution of 
the strength of from one to five per cent, by gargling or Irri- 
gation. 

The following combination is recommended by Lc Q«Qdre : ' 
B. Boracis, 

Potassii chloratis, . . . flil gr. T."). 

Acidi carbohci, gr. 4. 

Glycerini 3 2i. 

Mellis 3 ri. 

M. To be applied with pencil. 
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Dr. Noel ' has lately announced that be has given boroJt 
internally with good results in the following doses: 

To children under one year 8 to 15 grains daily 

" " from two to five years 15 to 23 " " 

" " " five to ten years 30 " " 

" adults 45, 60 or T5 " " 

These quantities are given in solution in divided doses' 
hourly. 

The drug produces abundant salivation. Dr. Noel thinks 
that, being eliminated by the salivary glands and the mucipar- 
ous glands of the throat, it tends to soften and rt'raove the 
false membmne. This was the only medicine given during an 
epidemic to sixty patients, of whom only two or three died. 

Boracic acid has been preferred and employed by some. It 
may be locally applied in saturated solution and used as » 
gargle or in spray in a solution of the strength of from one 
to three per cent. 

Oil op Turpextine. 

Oil of Turpentine is a powerful antiseptic. In a solution ot 
the strength of Ts.Wa it hinders the growth of bacteria. The 
vapor of oil of turpentine mixed with air arrests the secretios 
of mucus. The drug when taken internally is partly excreted 
by the lungs and acts on the mucous membrane, lessening Its 
secretion; but a waterj' solution of it applied to inflamed 
mucous membranes increases secretion and diminishes vasca* 
lar congestion. Large doses are liable to act as a purgative 
and moderate ones are apt to cause dj'suna and fasematuria. 

Oil of turpentine has been used by some as a local applica- 
tion. Schraiedler' prefers it to any other. He applies it pure 
in cases in which the seat of the affection is accessible every 
three hours, and Qnds that it is unirritating, rapidly dissolved 
false membrane, and has a very decided antiseptic action. 

I Le Concoure M6d., May 26. 1688. 

'Rev. Mens, des Mai. del'Buf., June, 1888. 
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There is much recent testimony to the benefit derived from 
the internal use of oil of turpentine in the treatment of diph- 
theria, especially in the larj'ngeal form of the disease. 

Bosse ' gave eight grammes (two drachms) to children of 
from two to seven years of age, and twelve grammes (three 
drachms) to older patients, pure, followed by milk, once daily 
in forty-three cases, including verj' severe ones, with distinct 
effect in modifying and shortening the disease, and with only 
two fatal results. 

Dr. Sattow ' followed Bosse's method in forty -three severe 
cases, adding one gramme (irixv.) of ether to fifteen grammes 
(f. Z iij., gT, xiv.) of turpentine to diminish its nauseating effect. 
In three cases the imminent necessity of tracheotomy was 
obviated by the treatment, and only three per cent, of his 
patients died. 

Dr. Boese' treated fifty -eight cases by the following 
method: Teaspoonful doses of oil of turpentine (with four 
minims of ether in each dose) wei-e given three times a day. 
A tablespoonful of a two per cent, solution of salicylate of 
sodium was given every two hours; a warm one per cent, 
solution of potassium chlorate was used as a gargle, and an 
ice-bag was applied externally. His results were, rapid sub- 
sidence of fever and subjective symptoms, no exacerbation of 
the local affection after the commencement of treatment, 
obviation of the danger of asphyxia, except in one case in 
which tracheotomy was performed, and decided shortening of 
the duration of the disease. The turpentine was discontinued 
as soon as the fever had subsided and the local s^inptoms had 
improved. In most cases not more than from three to five 
drachms were required, though in several instances as much as 
fifteen drachms was employed. Only three of his p.atient8 died. 

Dr. A. Sigel,' m the Olga Hospital in Stuttgart, treated 
' Berlin. KUn. WoeheiiHchrift. No. ti, 1880, and No. 10. 1881. 
■Deutsche Mwl. Zeltschrift. IWfil, |>, 13T 
•Therapeutieche MoiiotM'hi-Iti^. Uctoijt^r, IBST. 
• ^nih. f. Kinderh.. vi,. 2. 

I 
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forty-seven cases, iDcluding' some verj' grave ones, with tur- I 
peutliie in teaspoonful doses once or twice daily, with seven I 
deaths, or 14.9 per cent. In four of tlieae cases the necessity 
of tracheotomy was imminent, hut was averted hy the treat- 
ment. Of sixteen other patients treated with salicylic acid, ] 
chlorate of potash, etc., seven died, or 43 per cent., and of j 
twenty-four treated with sublimate six died, or 23 per cent. 

Dr. S. Baruch,' frora his favorable experience in the use of 1 
this remedy in 39 cases, says : " In onlj' one case have I observed 
temporary hEematuria; in none stran^rj- .... I administer 
ol. terebinth, in doses of one drachm to half an ounce to chil- 
dren from six to fourteen years of age, once a day, oftener in 
cases demanding it. It may be given pure, followed by milk or 
mixed with milk or in emulsion. Vomiting occurs sometimes 
after the fli-st dose, but it is usually retained after^'ards. In j 
about fifty per cent, of the cases it produces a laxative effect, j 
It always stimulates the secretions of kidneys and skin ; the ] 
odor is (juickly detected in these as well as in the fa?ces." 

In the Oldenburg Hospital for Children in St. Petersburg, i 
2(i4 of 296 very grave cases of diphtheria were treated in 1882, 
according to the report of Dr. Lunin,* in different groups by ' 
the following remedies and with the following results in 
" fibrinous " and " septic " cases respectively ; i 
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' " Therapeutinal Mnnioraiidu on Diphthe riii, 
to the Value of Lat%e Doses of Oil of Turpentui 
Record. Dec. 34. 18S7. p. 784. 

'St. Petersburg Med. Wochenschr., iind 7, 1 
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The bichloride was applied locally by brushiog with a ^Vm 
solution evorj- two houfs and irrigation with a mVir solution 
hourly. ■ 

The chloride of iron was given \a doses varying from one 
drop every tw.o hours to two drops everj- half-hour, with Irri- 
gation every hour by a three per cent, solution of boric acid. 

Quinoline was applied every two hours in Ave per cent, 
solution in water and alcohol, and used by Irrigation or spray 
in 1^1, solution. 

Resorcin was applied in ten per cent, solution everj' two 
hours, and used in one per cent, solution as gargle or spray. 

Bromine was used in ji, solution, applied eveiy one to 
three hours, and in a solution two thirds of that strength In- 
haled every half-hour to every hour. 

Turpentine was given in doses not exceeding ten drops 
hourly for periods of from two to ten days, with a gargle of a 
three per cent, solution of boric acid. 

In thirty-two additional cases treated by other methods 
there were eighteen deaths, or ofi per cent- The mortality in 
the entire series of '2dS cases was therefore 1G4, or 55.4 per 
cent. 

These figures show the best results from turpentine in the 
fibrinous form, and the worst fi-om bromine; the bt^st from 
chloride of iron in the septic form, the worst possible from 
chinoline, and nearly as bad from bichloride of mercury. 



Antiseptic Akrotherapy. 
Oil of turpentine has been much employed by vajwrization. 
It may be poured from time to time into a vessel in which 
water is kept constantly at boiling point, and the vapor may 
be allowed to diffuse itself through the air of the room or con- 
ducted through a tube near to the patient's mouth. Dr. Del- 
thil' recommends that in cases of no especial gravity it be 
evaporated by placing it in a suitable vessel which is set into 
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another one coutainiitg' water which is kept at a lumperature 
of 60° C. (140° F.). The turptntine should be ci-ude, not recti- 
fieil. In a large room several euch receptacles should he used. 

Ho recommends the employment of antiseptic fumigations 
in grave cases by the following method : A mixture of two 
pounds of coal tar, four ounces of oil of turpentine, two 
drachms of resin of benzoin and three and one quarter ounces 
of caJKput oil, or a mixture of seven ounces of coal tar and two 
ounces and six drachms of turpentine, or turpentine alone 
may be used. About two ounces of either is poured into a 
large metallic dish, and then lighted and allowed to burn 
steadily, renewal being required about once in two hours. A 
small room should be used for the purpose, into which the 
patient may be carried and allowed to remain for half an hour 
at a time, after which he may be returned to the regular bed- 
chamber, in which the evaporation of turpentine by the method 
previously described is maintained. Dr. Delthil has found 
that the fumes are well tolerated by patients, and reports 
favorable results from this method of treatment in one hun- 
dred and twenty-six out of one hundred and thirtj-four cases. 

Rcnou ' reports the successful employment of the following 
method of antiseptic aerotherapy: On one or two small 
kerosene stoves water is kept constantly at the boiling-point. 
Into this is put every two hours one or two drachms of the 
following mixture: Alcohol, 468 grammes; carbolic acid, 280 
grammes; benzoic acid, 112 grammes; and salicylic acid, 156 
grammes. The apparatus must be so placed that the vapor 
can be readily inhaled by the patient. 

EUCALYPTDS. 
Dr. J. Murray-Gibbes ' extols the virtues of eucalyptus used j 
in the following manner: The patient is kept in an improvised.'! 

'BulleUn lie Soc. de M<5d. d' Angers, 1886, xiii., p. 112. 
'London Lancet, 18iil3, i., p. 310, and Australian Medical Journal, 1 
October 13, 18H8. 
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tent, and the air is charged with vapor impregnated with the 
oil of eucalyptus, by placing the dried leaves in a vessel of 
hoiliog water besidt* the bed. This should be renewed every 
half-hour. The patient is kept in this atmosphere until the 
disease has disappeared. Dr. Murray Oibbes has, since 1H81, 
treated 163 patients in this way, with only one death, though 
other physicians have lost many patients. A colleague has 
treated 305 cases in the same manner with only one death. 

Tliymol, which is a powerful antiseptic, has been utilized in 
the treatment of diphtheria. It may be used by the following 
formula, as gargle or spray:' Thymol, 3j.; Glycerine, 3iij.; 
Water, 3 jss. Oil of peppermint, which is also strongly anti- 
septic, has been found efficient used " freely and copiously" as a 
local application twice daily in the early stage of diphtheria,* 
The insertion into the nostrils of plugs of cotton saturated 
with a twenty per cent, oily solution of menthol in cases in 
which the nares were entirely occluded with membrane is said 
to have caused its rapid disappearance and the arrest of the 
diphtheritic process.' Engelmann * has found that vinegar is 
a most efficient antiseptic. Useii pure for local application, 
diluted with two or three parts of water as spray, and with 
four parts of water as a gargle, it has given better results 
than any othei- agent. It Ls energetic without being irrita- 
ting. It also possesses in a high degree the power of pene- 
trating animal tissues. Citric acid in the form of lemon-juice 
has also been highly recommended by Fieu7.al ' and others. 

Dr. Jules Simon, of Paris,* employs the following local treat- 
ment: Local application everj' hour by day, and every two 
hours at night of lemon-juice or vinegar or pure red wine, and 
gargling or irrigation every two hours with a luke-warm solu- 



' Dr. Da Costa. N. Y. Med. Rwi.nl. Fub. 37. 1B80. 
*Dr. L. Briuldoii, London Laiivel. Miirch 34, 1888. 
'Chol*?w«, in Therap. Monatwh.. 1»N», II. p. 884. 
•Cwitr, f, Klin. Med., lBb6, No. 14. 
' Bull, de ta cUn. unt. ophth.. vol. vt.. p. .tT. 
* Rev. Meus. dee Hal. de I'Enf., AuguHt, 1885. 
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tion or boracic acid (1 : 25) or borax (1 : 50) or potass, chlorat 
(1 : 25) or lime-water or vinegar-water. 

Hydronapbthal with Papais. 

Dr. W. C. Caldwell,' in order to accomplish at the same 
time the solution ot false membrane and local disinfection In 
the treatment of diphtheria, has combined a peptonizing fer- 
ment and an antiseptic in one mixture. Having referred to 
the general tendency of the latter class of substances to pre- 
vent the action of the former, he states thai, nevertheless, in 
one case of diphtheria in which he used bichloride of mercury 
with papain, "the pseudo-membrane was reiidily dissolved, 
and the temperature fell from 103° to 99' from nine a. h. to 
six p. M. , , , Hydronapbthal is a powerful antiseptic which 
acts in a neutral or acid menstniuin, and, besides, is not poi- 
sonous. When it is used with papain to spray the throat in 
diphtheria, the membrane rapidly dissolves." 

Dr. Caldwell has employed the following mixture in tlM 
treatment of seven cases of diphtheria; 

^ Papain, 3 ij- 

Hydronaphthal gr. iij. 

Acidi hydrochlorici dil., , . gtt. xv. 

Aq. tlestil., ad 3 iv. 

M. 
This was applied by "spraying the throat every half -hour I 
until temperature is reduced and bi'eathing is easy; then | 
every hour, unless asleep. In these cases, when the spray J 
was used thoroughly, the temperature fell in from four to J 
eight hours." To be effective, the spray must be thoroughly i 
and directly appUed to the affected surfaces. In the f 
cases refeiTed to, the result of the treatment was favorablel 
in all but one — a laryngeal case in which cyanosis was presenb I 
when treatment was begun. 

' Archives of PnUiatriM. Februajj', 1880, p. 07. 
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The Chloride of Iron. 
D great a mass of clinical evidence as to the value of the 
chloride of iron in the treatment of diphtheria has heen pre- 
sented to the profession, and that value is now so generally 
recogrnized, that it would be superfluous to adduce statistics to 
prove it. The occasiona! denials of its efHcacy, hased on expe- 
rience of its unsuccessful employment, which appear in medi- 
cal literature, may bo regarded as merely illustrating the 
indisputable fact that it is not a specific, and that its useful- 
ness is subject to limitations. 

The local astringent action of the drug has already been 
referred to: it is also a valuable local antiseptic. Internally 
it is undoubtedly the most efficient known antidote to the poi- 
sonous action of the putrefaction -products of diphtheria in 
the system at large. It evidently does not produce this effect 
by destroying the microbes of the disease, but by reinforcing 
the ntal processes by means of which the poisons produced by 
them are resisted, destroyed and eliminated. The tendency of 
these poisons, when absorbed into the circulation, is to the 
j-apid production of antemia and h^mic disorganization, nerv- 
ous prostration, and the consequent arrest of all Wtal func- 
tions. " Ferric salts, after absorption into the blood, increase 
not only the number of the blood -corpuscles, but also the pet^ 
centage of haemoglobin contained in them, and may also cause 
a little free iron to be contained in the sennn. By thus in- 
creasing oxidation in the tissues they increase the functional 

activity of all tile organs Iron also circulates with the 

bile, and it is probable that the beneficial effects of largo doses 
may be due to the action of the iron upon the liver." {Brun- 
ton.) Iron is also a tonic to the vascular system, and ferric 
chloride has been supposed to have an especial stimalant 
action on theiner\'Ous sytem. 

The internal administration of the chloride of iron has lit- 
tle effect on the duration of the membranous affection. In the 
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laryngeal form of the disfase it is probably useless, except to 
oppose concomitant blood-poisoning, and as a tonic. Id the ] 
distinctivt'ly inflammatory stafje and form of diphtheria its 
value is mainly limited to its local astringent and antiseptic 
action in the pharyox. Its spucial and unequalled utility is 
seen in its preventing or limiting the occurrence of constitu- 
tional poisoning and counteracting its effects in the septic 
form or stage of the disease. Its power to accomplish this 
object isj howevei", not unlimited. It is inadequate in cases in 
which the constitutional poisoning is especially rapid and in- 
tense, and in many cases in which other essential antiseptic 
measures are neglected, as, for instance, the cleansing of the 
nares in nasal diphtheria. 

There are unfortunately other limitations to its utility. In 
quite a number of cases it is irritating to an especially sensi* 
tive throat, and it sometimes causes vomiting. These effects 
may depend on the injudicious manner of its administration, 
but in some cases its use in any form is inadmissible. 

The administration of large amounts of the drug is con- 
sidered by many a sine qtta non to obtaining its beneficial 
local and constitutional effect, 

Dr. Aubrun,' in 1860, recommended its use in very frequent 
doses. His usual mode of administering it was to have from 
twenty to forty drops of an aqueous solution of the perchlo- 
ride, consisting of one part of the anhydrous salt in three parts 
of water, put into a cup of water, and of this two tcaspoonfula 
were taken by the patient every five minutes while awake, 
and every fifteen minutes while sleeping. Robert Druitt,' in 
1861, practiced and recommended giving it in doses as large 
as two drachms every two hours, Both of these physicians J 
reported favorable results from this heroic medication, and I 
like results from similar practice have been reported by many J 
subsequent writers. , 

I Gaz. Med. de Paris, Nov. 26. 1860. p. 766. 
'British Mwlical Joiinuil, Feh. 33, WHl, p. 306. 



Dr. A. Jacobi ' says, " To be of any efficacy muriate of iron 
must be given in large doses, frequeutty repeated. Five to 
fifteen drops every quartt^r, half, oi' every hour is a dose that 
alone fairly tests the effective powei's of the medicine." 

Dr. J. E. Winters* makes the important discrimination 
that " where tliere is marked sepsis and tt-ndency to capillary 
haemorrhagres the dose should be larger than in a case of a 
less septic and more marked inflammatory' character," and 
recommends that in the former type of the disease at least 
one drachm of the tincture should be administered every hour 
to a child two to Qve years old. 

In those cases in which a marked tendency to septic poi- 
soning is manifested the use of the drug should, if necessary, 
be pushed toward the limit of tolerance, and from one to three 
ounces daily may succeed where less would faiL But such 
heroic dosage is, in actual practice, especially in the treatment 
of young children, attended with grave difHculties. and is for- 
tunately in the great majority of cases unnecessary. When 
other appropriate treatment is employed, from one and a half 
to three drachms of the tincture of iron given daily will usu- 
ally have the desired effect. 

It has also been considered necessarj- by some that the 
tincture of iron be administered in concentrated form. While 
this may doubtless enhance its beneficial local effect in some 
cases, it may have an irritating effect in others. But the 
great objection to administering it in this form to children is 
the fact that its unpleasant acrid and styptic taste, and the 
smarting which it often occasions is very liable to arouse their 
violent opposition to taking it and necessitate struggles, the 
undesirableness of which has already been alluded to. That 
this is no merely fanciful or unusual result I know from obser- 
vation in many cases. The evil referred to may be obviated 
in most cases by giving the tincture of iron in six or eight 
parts of glycerine. (See formula page 230.) 

■AuM^ricati Journal of Obijtetrit^H, lfT?i. p. MO. 
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QUINIXE. 

Quinine has been miich employed in the treatment of diph- 
theria, as an antiseptic, an antipyretic and a tonic. 

It liinders the growth of anthrax bacilli in a solution of the 
strength of j^ and prcvtrnts it in that of j J-j. It may doubt- 
less exurt a valuable local antiseptic action, but is inferior in 
this respect to other agents which are less disagreeable to the 
taste. 

Hig'h temperature is generally limited to the early and in- 
Ilaramatory stage of the disease, and then other measures for, 
reducing it are more efficient and appropriate than antipyretio 
dost^s of quinine. 

For tonic effect in the later stage of the disease, and in th4 
period of convalescence, quinine, in doses of from half a grain 
to a grain or two, three or four times a day, or the compound 
tincture or wine of cinchona, or the elixir of calisaya, may be 
very useful. 

The unpleasant bitterness of quinine and its consequentL 
tendency to excite nausea are important obstacles to its uae 
in the treatment of diphtheria in yonng children. 

Alcohol. 
The antizymotic and antiseptic actions of alcohol are weli 
known. It hinders the growth of anthrax bacilli In a dilution 
of 1:100, and prevents it in that of 1:13.5. Its main utility, 
however, in the treatment of diptitheria probablj' ri'sults from 
its assisting to maintain nutrition and opposing the tendency 
to adj'tiamia and heart-failure by its action as a food and a 
stimulant. 

Tlie principal indications for its use are the following: 
When milk or other food is refused by the patient or tak( 
only in insufficient quantities, the addition of a little bran« 
or wine will sometimes cause it to be relished and taken mi 
freely and will also promote its digestion. 
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In marki'd depression of the vital powers from the com- 
bined effects of fever, prolonged suffering, fatigue, loss of 
sleep, and an insufficiency of nourisliing' food, even if the symp- 
toms of septic poisoning are absent, alcoholic stimulants, care- 
fully and moderately administered, may have a valuable sua- 
tsiining elTect, as in other diseases. 

At the fli-st appearance of symptoms which denote consti- 
tutional poisoning by the septic products of the disease, such 
as palloi" with weakness, enfeebled heart-action, etc., alcoholic 
stimulants should be administered. The quantity and fre- 
quency of the doses must depend on the gravity of the symp- 
toms, the effect of the remedy in controlling them, and the 
tolerance of the stomach. The symptom to be especially 
regarded is the pulse. If that be feeble and unduly slow or 
rapid or irregular the amount of stimulant given must be 
increased, if possible, until its favorable elTect is manifested. 
Intoxication in the ordinary sense of the term is not usually 
produced under these circumstances. The amount given must 
often be large, and may sometimes be heroic. I have in many 
instances given three or four ounces of brandy or whiskey daily 
in teaspoonful doses, well diluted, every hour or half hour to 
children under five years of age. without injurious effect, and 
in some cases with evident benefit. I have repeatedly seen it 
given in more than twice that quantity, but although favora^ 
ble results arc reported from this use of it where less has 
failed, I have never seen an instance of them. 

Brandy or whiskey may be given in the form of milk punch 
or made into a toddy or diluted with carbonated waters; or 
egg-nog or wine-whey, or Malaga, Burgundy or port wine 
may be more acceptable to the patient, and sometimes cham- 
pagne has a particularly good effect. 

The most important limitation to the giving of alcoholic 
stimulants in diphtheria results from the intolerance of them by 
the stomach. When in every form they are found to excite 
repugnance or nausea and to thus prevent the taking of other 
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food, persistence in their use can only be injurious. The pos- 
sibility ot causing subacute gastritis by giving too strong ^ 
and too frequent doses of alcoholics should not be forgotten. 
"Sometimes when given very freely to support the failing cir- 
culation, they have this effect, the result of which is that bolli 
food and stimulants are vomited, and the patient is brought 
to death's door." (Brunton.) In view of tlie close s>-mpathy 
which is well known to exist between the condition of the 
stomach and the function of the heart through the n 
system, it is evident that the irritation or overtaxing of the 
former by too heroic stimulation may inhibit the latter, and 
thus produce the very condition of heart-failure which it wa» 
intended to prevent. 

The indications for the use of alcohol which have been 
stated by no means justify its indiscriminate use in the treat- 
ment of diphtheria. It is not called for in the early stages of 
most cases. It is in no sense a specific for diphtheria. It 
should be remembered that when it is used without indication 
or in excess of the quantity indicated, though it may in soms 
cases be well tolerated, it is yet a poison. It is especially 
liable to be so to the delicate organizations of children. "Ab- 
sorbed into the blood it lessens oxidation, and will cods»> 
quently diminish oxidation in the tissues." (Brunton.) " In cei 
tain circumstances, such as febrile diseases, it may be a ver; 
useful food ; hut in health, when other foods are abundant, it H 
unnecessarj-, and as it interferes with oxidation it may be ■ 
very inconvenient kind of food," (Ibid.) " By increasing tltt 
circulation it may stimulate the functions of all the nerva- 
centres and render them for the time being capable of gre-ate 
activity,. . . . but itsactiononthenerve-centres theniselveslj 

a paralyzing one Its action on the nerve-tissues seem 

to be one of progressive paralysis," (Ibid.) " In the Ashaoi 
tee campaign the effect of alcohol as a stimulant compart 
with beef-tea was carefully tested. It was found that when a 
ration of rum was served out the soldier at first marched 
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more briskly, but after about three miles had been traversed 
the effect of it seemed to be worn off, and he then lagfjed more 
than before. If a second ration was then given its effect was 
less marked, and wore off sooner than that of the first. A 
ration of beef-tea, however, seemed to have as great a stimu- 
lating power as one of mm, and not to be followed by any 
secondary depression." (Ibid.) 

The wise therapeutist, in the treatment of diphtheria, as of 
other diseases, will reserve this most valuable agent to aid 
him in tiding his patient over those crises in which its use is 
definitely indicated, rather than attempt by its early, indis- 
criminate and excessive administration to prevent their occur- 
rence — an attempt which will too often tend to defeat its own 
object. 

In proportion as other and more appropriate measures for 
preventing the occurrence of serious septic poisoning and sus- 
taining the strength of the patient are early and efficiently 
carried out, the proportion of cases in which the use of alco- 
holic stimulants is called for is diminished. I was thus enabled 
to say in my second report (see page 212): "The large major- 
ity of cases in the present series, as in those that I have previ- 
ously reported, have been treated absolutely without them." 
That the cases of which this could be stated were neither 
doubtful nor trivial ones was conclusively shown in the re- 
ports referred to. All my subsequent experience and obser- 
vation have tended to confirm my belief that in a large 
majority of all cases of diphtheria which are early and well 
treated the indications for the use of alcoholic stimulants 
which have been referred to do not present themselves, and 
that their use without those indications is not advantageous, 
but the reverse. 

Dr. J. Lewis Smith ' relates the following typical experi- 
ence: "Although an advocate of the liberal use of alcohol, I 
cannot regard this agent as a specific. When I commenced 
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serving in the New York Foundling Asylum in May, 1878, th( 
quarantine wai-ds contained four children between the 
of three and Ave years who had been sick a few days with 
severe diphtheria, and it was evident at a g:lanee that th«y 
must soon perish with the ordinary mild sustaining treatment. 
Quinine, iron, the most sustaining food and a moderate 
amount of alcoholic stimulants wt;re being given, and we de- 
termined to increase the Bourbon whiskey to a te^spoonful 
e\-ery twenty to thirty minutes, day and nig-bt, Neverthe- 
less, whatever the result might have been with the earlier 
commencement of this treatment, the blood-poisoning 
now too profound, and one after the otlier died." 

Those who, unlike Dr. Smith, regard the heroic use ot 
alcohol as a specific for diphtheria, explain such failui-es by 
the lateness and insufficiency of its administration. I know 
of no ground foi' the assumption, either in our knowledge ot 
its action or the statistics of treatment. I have seen quite a 
number of cases, some of them in my own earlier practice and 
others in consultation, in which as free use of alcohol as that 
just referred to was begun at the outset of grave and malig- 
nant cases, and failed as signally to arrest the fatal progress 
of the disease. Our main dependence for effecting that object., 
must be on the early employment of other and more appro- 
priate measures, to which alcohohc stimulants may often be A 
most valuable, and sometimes an indispensable, adjuvant. 

Specifics. 
Copaiba and Cubebs. 
Copaiba and cubebs were formerly very extensively used,.! 
especially in France, in the treatment of diphtheria. Dr. J 
Trideau ' claimed to have employed them with rapidly success- 1 
ful effect in more than three hundred cases. The former J 
remedy having been generally abandoned on account of its Ir- I 
ritant effect upon the digestive organs the latter continued to i 
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l>e much used. It was given in the form of the oleoreBin, 
eitlier in capsules or in emulsion with syrup of acacia, iii dosos 
of from 1.50 grammes (22^ minims) to 3 grammes (45 minims) 
daily. M. Sanne,' having employed this treatment in a great 
number of cases, states that he has never observed from it 
any well demonstrated action which can compensate for the 
disgust which it inspires in patit>uts and its tendency to excite 
purgation. 



Cardiac Depressants. 
Veratrum Vtride, 

The employment of depi-essing remedies, except to fulfill 
some imperative and temporary' indication, is generally con- 
demned and avoided in the mo<lern treatment of diphtheria. 
From what has been stated elsewhei-e (page 71) as to the usual 
character of the disease in its early stages, it is evident that 
this exclusion should not be too indiscriminate and arbitrary. 
The following statements by Dr. J. M. Boyd,' of Knoxville, 
Tennessee, in so far, at least, as they relate to the early stage 
of certain types of the disease, are worthy of consideration: 

Tile characteristic pulse of diphtheria is described as 
"rapid," "small," "hard," "tense," "wiry." The speedy re- 
duction of this mpidity to the normal or sub-normal rate has 
in his experience been followed by the mitigation of the in- 
Ilammatory process and the melting away of false membrane. 
He employs for this purpose the tincture of veratrum \-iride, 
commencing with moderate doses, according to the age of the 
patient, and increasing them until the desired effect upon the 
pulse is produced. To an adult he gives three drops of Nor- 
wood's tincture every two hours, increasing by one drop at 
each dose until the pulse-rate is brought down to sixty or 
seventy per minute. One child two years of age required five 
drops and another seven drops every two hours to bring the 

' Op. eit.. p. 403. 

' New York Medii-nl Reoord. 188«. 33, p. 631. 
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pulse under control. When nausea results the dose must t 
increased cautiously and omitted occasionally. Dr. Boyd i 
gards this practice as unattended with danger. He accoio 
pani<!S it with the use of other appropriate ri'modies. In pro 
of its value he refers to his successful employment of it t 
sixty-seven cases of unquestionable diphtheria, including i 
fair share of malignant ones. He finds the most pix)bable e 
planation of its efficacy in the view that by slowing the t 
heart, it gives the rest which is so important to the recupora 
tioD of nerve-torce. 

The Treatment of Diphtheria by Irkigation. 
Dr. G. Guelpa ' advocates the treatment of diphtheria b]d 
the early, persistent, copious and very frequent washing d 
tlie parts which are affected by the disease or are threatenfljj 
with its extension, whether in the pharynx, nares or els 
where. The medicinal agent to be employed is a secondan 
consideration. Mild solutions of the chloride of iron hav< 
proved most successful in his hands, but he admits that oths) 
solutions, as of lime, carbolic acid or boric acid may be equall; 
serviceable. The fountain-syringe or nasal douche may 
used in the milder cases, but when the resistance to the p 
of fluid requires it, more forcible methods should 1 
to. The irrigations should be practiced every quarter of a 
hour by day and every half-hour at night. Dr. Quelpa report 
the successful employment of this method in a long series 
cases at different periods. 

T«B Method of Treatment which has been EMPi,on 
BY THE Author. 

In a paper road before the New Yorlt Academy of Mec 
cine in March, 1876," I presented statistics of one hundred a 

' Bulletin Odn. de Th^rap.. 1867, pa^eB 2.'>5, 318, Sa3. 

'"Diphtheria and its Treatment, with Statistics of One Hand] 
and Seventy-nine Canes," Tritntmctioiia of the New York Academy 4 
Medicine, ISTB, p. 386. 
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seventy-nine cases of diphtheria, one hundred and twenty-rour 
of which had been visited by me in the North District of the 
Deinilt Dispensary- (the eastern part of the Twenty-first Ward 
of this city) in an epidemic of the disease which occurred in 
1875. That the epidemic in that locality had been especially 
severe was shown in the paper referred to and the subsequent 
discussion by statistics of the Board of Health and also by the 
testimony of other physicians,' 

The results of the treatment employed in these cases wert 
that in ninety-ei^ht of the one hundred and twenty-four dis- 
pi'nsary cases in which it was tested with some degree of fair- 
ness, though under verj' unfavorable conditions, there were 
t«n deaths, or about ten per cent. In the remaining flfty-flve 
cases which were treated by the same method under more 
favorable conditions by the late Dr. E. J. Darken, Dr. W. E. 
Bidiard and myself, there were only two fatal results. 

In a communication to the New York Medical Record 
{January 13, 18T8, page 21) I reported the statistics of thirty- 
seven dispensary cases which had been treated by my assist- 
ant physicians. Dr. W. E. Bullard and Dr. D. C. Conistock, 
and myself in 1876 — the results being that in thirty-two of 
them in which the treatment had been tested with some 
de^reti of faiiTiess there had been three deaths, or, again, a 
little less than ten per cent. 

That these very favorable results might not be confounded 

' I>r. H, T. Hanks said : " Dr. Billiniiton'it siieoeas wae truly remark- 
Able, for he well kiiew the type uf the disease aa it had appeared in the 
Twcnty-flrat Ward, having ha<l, in IiIk private pmetice diinnt; the Inut 
Mve years in that district, from twenty ti) thirty eaaea every year. Hi- 
knew that many of the eases attended by Dr. Billin^on had l>eeii 
severe, and not a few inalienant. Therefore when the large per cent, 
of recoveries was eoneidered a cause must he looked for; and he be- 
Ueved that two excnllpnt mtsons (viuld be found for this satisfactory 
nwalt. One was the kind of inr<li(vtiiients oae*i locally and int«rnally, 
and the otlier was the great care he t)eetowe«i in teacbfnj 

or names the proper manner of administering the n 

This earryini; out to the letter every little detail lias had' 
uiuR! tlian niany have been led to suppiMe, in the cure of t 
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with the numerous reports o! brilliant thi-rapeutical triumph] 
based on inaccurate iliagnosia or the exceptional mildness ( 
tlie cases treated, I again in 18S0 presented to the Academy ^ 
repoi-t ' of equally g;ood resultis obtained by the same methoi 
of treatment in forty consecutive dispensary cases, the gena-J 
ineness of which and the severity of a large proportion ' 
kindly attested from personal examination either by Dr. A. E 
Smith or Dr. W. T. White, most of the cases having also beci 
seen by a number of other competent physicians. 

The treatment described in the first of the reports refen 
to consisted mainly in the use of the tincture of the chloridl 
of iron, potassium chlorate, salicylic acid (in solution with thi 
sulphite of soda), glycerine and lime-water, by frequent i 
tcrnal administration, carbolic acid and Ume-water by ^ 
frequent spraying, and the thorough cleansing of the nares bj 
nasal diphtheria by syringing them with tepid salt wa' 
Its most essential features are : (1) the most efficient possible 
local disinfection, (2) without irritation, (:i) by frequent appQ'^ 
cations, which are (4) so pleasant as not to arouse the opposi- 
tion of children nor unnecessarily to annoy and fatigue older 
patients, this being accomplished (5) by means of formulje an 
other details which were precisely stated and their iiuportaad 
insisted on. 

To avoid unnecessary repetition, these particulars and t 
application in the treatment of the various stages and fort 
of diphtheria will be subsequently stated in connection i 
such additional therapeutical measures as mj- own lat«r e 
perience and the experience of others have shown to be i 
worthy of confidence.' Those which are now especially refen 
to may be found on pages 215, 216, 219, 220, 225 and 22G, 

' " Flirty Attested Cases of Diphtheria, with Remarks on DIagnoa 
and Treatment." New York Medical Record, March 27, 1880, p. 388. 

'It ia proper to state in this connection that Dr. A. Jaeobi, I 
paper entitled " Contributions to the PatholoBy and Therapeutice 
Diphtheria," which was read l^fore the New York County Hec 
Society in Deoeiuber, 1874,— more than a year before the reading ol 
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Testimony to their successful employment of this mode of 
treatment has been given by many physicians either in pub- 
lished statements or in letters which have been received by 
me fi-om all parts of this country aud Canada, 

Some of these letters have borne witness to its eiHcacy 
not only in diphtheria as it occurs in this city, but also in 
malignant epidemics in distant localities. An especially in- 
teresting and instnictive statement to that effect from Dr. 
T, Clowes Brown, of Fredericton, New Brunswick, Canada, 
was published by me, with his permission, in the New Yorli 
Medical Record, January 13, 1878, page 23. 

first paper— and published in the American Joumal of Obstetrics. voL 
vit, puge IBS, advocatt^ the treatment of the severer forma o( diph- 
theria by lai^ and (retjueut doses of the tincture of iron ; the treat- 
ment o( ■' simple tonsillar diphtheria " with " frequent small doses of a 
chlorate isuiubined with liiue-water, or tiuct. ferr. mur. ; ss — I ij. a 
day. and uronenilly mixed with a little glycerine, principally for the 
purpose of keeping the remedy in longer pontaet with the diseased 
surface, if not tor its own antifeniientativ« effect ; "' and the treatment 
111 nasal diphtheria by thorough cleansing aud disinfection of the nares 
by syringing them every hour or every lialf hour with " two to four 
grains of carlMlic acid to the ounce of water," or. " where there is no 
smell, lime-water, pure or somewhat diluted, tor ita solvent elTect." 

This mention is made proper by the priority uf Dr. Jacobi's publica- 
tion, and the coLnifidenc« in our therapeutical recoiiimendationB in res- 
pect to the drugs principally empioyed and the distinctive principles 
which I have above enuukerate«l as I, 2, and 3. 

In reference to these ciniumstances 1 made, in a foot-note to niy flwt 
report above referred to, the following statement- — "There is, in niy 
opinion, more essential and valuable truth in this little monograph'^ 
(Dr. Jacobi's) " than can ea«lly be found elsewhere. It sliould be care- 
fully perused by all students of thiN luuch perplexed subject. It is 
proper to state that while 1 coincide with Dr. Jacohi's views in almost 
every particular 1 am not his ' followi^r,' except In the order of publi- 
catinn. My own pathological cnnclusions and my present mode of 
treatment were independently arrived at (as many of my friends 
know) before his paiier was written or 1 knew anything of its author's 

In the New York Mwlieal Record, Feb, %% 1878, pajre 158. I pub- 
lished a letter from the late Dr. E. J. Darken, who was House- Physician 
to Dt^inilt Dlnpi-nsory from 1»«B until his death in 1886. which t 
piwise col ill mint ion to the latter statement. 
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The Treatment of the Early Stage of Pharyngeal 
Diphtheria. 

The special indications at this stage of the diseaso are local 
disinfection, the subduingr of inflammation and the reduction 
of fever. 

The patient shoukl be put to lied in a cK-an, well-ventilatcd 
and yet sufflcieiitly wanned apartment, from which unneces- 
sary articles of furniture have heeu removed. 

If the attack shows a tendency to severity and is attended 
with marked febrile symptoms, calomel should be given, either 
in a single purgative dose of fram two to ten grains according 
to age, or, preferably in most cases, in divided doses of from 
one fourth of a grain to one grain mixed with sugar and placed 
\ipon the tongue every half hour, every hour or every two 
hours, until a purgative effect is produced. 

Ice in small pieces, or in the form of water-ices, is usually 
grateful to the patient and should be given frt«juently, and he 
should be permitted to drink ice-cold water freely if he craves it. 

Freqiient cool sponging, especially about the head, face and 
neck, is often soothing and agref-'able. If there is a marked 
tendency to glandular swelling, compresses frequently wrun^^ 
out of ice-water, or ice-bags, may be applied over the affected 
I'egiou. 

If the patient is seen at the initial stage of the disease 
when the false membrane has not yet acquired much thickness 
or density, and if his age and the accessible location of the 
affection make it practicable, its abortive treatment may be 
attempted. The affected spot or spots, having been cleansed 
by spi'aying or irrigation and then dried by gently touch- 
ing them with alisorbent cotton, may be carefully touched 
with a solution of the bichloride of mercury (iVinr to jjn,) by 
means of a camel's hair brush or a soft swab appUed with 
gentle pressure. This may be repeated every two hours (a 
mild antiseptic or solvent spray being frequently employed l 
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in the intervals) if its effect seems to be good, but if, in spit* 
of a few such applications, the local affection increases, its 
further use should he abandoned as only liliely to aggravate 
the irritation. 

For the purpose of rapidly dissolving the false membrane 
solutions of pepsine, tr^'psin or papain may in some cases 
be advantageously employed at this stage of the disease by 
very frequent topical applications or spraying, as has been 
described on pages 16T ef seq. 

Under the same circumstances the application of various 
caustic or astringent antiseptic agents, such as the nitrate of 
silver, the tincture of iodine, concentrated solutions of carbolic 
or salicylic acid, resorcin or chloral, which have been n-ferreil to 
in the preceding portions of this chapter and the mode of using 
them described, may doubtless in some cases arrest the disease 
at its outset. The favorable experience of some in ihe use of 
such agents has l>een stated, and also its limitations and 
dangers. It has fonued no part of my usual treatment. My 
favorable experience in this use of Monsel's solution or the 
tincture of the chloride of iron has been referred to, but even 
that may be ineffective and irritating. 

If the patient is old enough to permit it, the throat shoutil 
be sprayed with some mild, solvent, antiseptic and antiphlo- 
gistic liquid as frequently as is practicable. I know of none 
which so admirably combines these qualities or has so good 
an effect under ordinary circumstances as the following mixt- 
ure:' 

B Acidi carlwlici, ni x. 

Aqua' calcis, fl. ; iv. 

M. S. — To hv applied by spraying for some miimtes everj- 
half-hour. 

This mixture has the important advantage of being more 
agreeable to the patient in its taste and after-effect than any 
other that I know of. Many childivn will permit its usi- that 
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would oppose that of any other. The proportions are tmpor- 1 
tant,sinc(^ the addition of a few drops more of the carbolic acid J 
makes it pungent and disagreeable. That in a solution of this 1 
strength dij) carbolic acid is an efficient antiseptic nail 
antiphlogistic has beim shown on page 180. Tlie ^'aIual>la I 
utility of lime-water has also been shown on page 1G5. The I 
spray thus administered should be fine, as coarse sprays are I 
unpleasant and irritating todiphtheritically inflamed surfaces.! 
Some atomizers which are now in verj- general use are ob*! 
jectionable in the treatment of diphtheiia for this reason. 1 




Fio. 10,— The Delano (No. fiU) Atomizer. 



The Delano atomizer makes a One spray, and is in evezy* 
respect a convenient and suitable instrument. 

All atomizers which throw a fine spray are liable to be ob- 
structed by solid particles. Nui-ses should always be taught 
how to remove this obstruction by means of the fine wire, 
which conies in the box with the atomizer, or with a 
When the Delano atomizer cannot be obtained, the Davids* 
instrument will serve a verj- good purpose, and has, indec 
some special advantages. 

The point of the atomizer should not usually be thrust h 
the throat of the patient, but should be held several inches 
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from the open mouth. The spray is thus diffused over the 
whole siirface of th« palate and pharynx. In most cases in 
which the mouth is opeued widely, the spray, ir good aim is 
taken, reaches the pharynx freely. In some cases, however, 
it is necessary to carrj- the point of the atomizer further back 
over the tongue or to depress the tongue. The patient, wlien 
old enough, can usually be taught to do this, using a tongue- 
depressor in which the handle is at a right or obtuse angle to 
the blade. Nurses or parents must always be carefully in- 
structed in the proper use of the atomizer. 

Other mild antiseptic spray.s may render valuable service 
in cleansing and disinfecting the mouth and throat, as, for in- 
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stance, solutions of permanganate of potassium (3 to 5 grains 
to the ounce), peroxide of hydrogen (one in four of water), 
bichloride of mercury (one in 4000 to 10,000), borax or boracic 
acid (one to three ptT cent, solution), salicylic acid (one in 500 
to 2000), etc. The special utilities and drawbacks of these and 
other valuable substances, and also the manner in which they 
may bo employed, have already been stated. 

When the solvent ferments are applied by spraying, the 
point of the atomizer should be carried nearer the membrane 
to be dissolved than has been directed in other cases, that the 
solvent may be concentrated upon it. 

When the patient is too young to voluntarily permit the 
use of the spray (most children over three yeai-s of age can 
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with tad be tauglit to take the pleasant one I have described) 
its UH4' should not be attempted, and reliance must be placed 
on int<»rnal administration and irri^tion. Mild antiseptic 
waslu's can be applied by the latter method when their use is 
indicated by the presence of viscid and offensive secretions in 
tin* mouth and throat. A hard -rubber S3'ringe with a straight, 
8h«ndei\ and smoothly rounded tip should be used. According 
to the vahuible suggestion of Dr. Quelpa^ it is not necessary 
U^ foivo the teeth open* but the tip of the syringe may be 
sUppetl lH»twtH»n the ttn^th and the cheek, toward the angle of 
the jaw, and lluid injected will freely enter the mouth and 
pharynx U^hind t!\e last molars. The utmost gentleness 
slumUl Ih» oKstM'vtnl in doing this; it should not be repeated 
oft oner than once in two or three hours, and never unless it is 
indicutiHt by the pix^siMioe of otTending material which cannot 
Iv ottiorwist* ivadily disUxlgiHi. I once shared the enthusiasm 
of l>r. iiuelixi for the treatment of pharyngeal diphtheria by 
im^auMu but n\Y own further experience has been that while 
« ha> vuhiuble u>*^ it may easily be made excessive, irritating 
Aud uv;Vtnoi;s, Warm salt-wuier ^one druohm to the pint) or 
eitiier v^t' ^!;o iii,Ui uutss^^pth: solutions just refenvd to is a 
Sii*,KvMo VaiuivI to oiu|vloy. 

l*^.o luw^sjv^rx V A\ir.s:tu: v^? tlit' thrvxii may usually be ef- 
uvi^nI ^> the •*\\;-;vr,: ir::«:rtrjLl Ac;>"n'strjktion of suitable 

.' • r , n .V* V : I •' ^'i \*' vk -At T' yfj •>' *' .'.^ — I^ sho'-tld be rvmem- 
N'?\v •■ "^.i' ^:^''^ 'vv^j: ,»: 'i^Nsra^i^ oi tc.e d".i?eaj2^ m primary 
,iVN' u'vv\ -y- v.i'xV sM^*.-^ :s :>c .vrcvci::az': of 'he- inftamma- 
'. v-.'i. f.K' ^.v*. ^x ^w .V- *.;! ;v TO ",v >^u^c': r\i:*Tly by the em- 
^^v»\ v.". .^ . V -if >a.'Ci V i^iv: if M.vtri>c:c r:»e"iSJirvs which 

,\- *. V v'^* *. iv- 4* ;'N**v .r '*^ *t !.»,a "^ ■*' jijiii ly.icconimg 
• '^ . \ X . -v »iv\ . ^ 1 »i: Ni.v-'^ >.4', .s.>.*.rjr^ -^j^sjLts iS the sail- 
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grains in from fi teaspoonful to a tablespoonfiil of »vater hourly 
or every two hours, according- to the age of the patient and the 
degree of fever, which doses may be jncruased, diminished or 
discontinued accordinfj to the effect produced. With a suit- 
able diet its tendency to excite nausea will not often be mani 
fested, and this may bo further counteracted by adding to each 
dose of the solution, when given, an equal quantity of cold 
Vichy or aeltzer-water from a siphon-bottle. 
I If the patient is robust, aconite, in doses of a fraction of a 

drop of the officinal tincture every half hour or oftener may 
I sometimes l)e advantageously given for a short time at this 
I stage of the disease. 

j In case the salicylate of sodium is not tolerated or proves 

j ineffective, antipyrin or antifebrin may be resorted to if its 
I effect is urgently called for. The former may be griven in 
I doses of one and a half grains for cveiy year of the child's age, 
I every hour for three times, if necessary, and the latter in one 
I fourth of these doses. 1 have never found the use of either of 
j these drugs necessaiy except in diphtheria complicating or 
following scarlatina. Cold or warm sponging is often a useful 
I and agreeable adjuvant. Quinine in antipyretic doses is rarely 
j if ever appropriate in the early stage of diphtheria. 
i In the great majority of cases I prt'scribe from the outset 

I the chlorate of potassium and the chloride of iron. 

The utility of these drugs has tH«!n remarked upon on pages 
{ ISIl and 2(M>. I have most usually prescrilR-d them separately 
I and in alternation in the following mixtures,' which are espec- 
I ially appropriate and pleasant, and are usually readily taken 
l^^by young children : 

^^^H 3 Potassii chloratis, 3ij, — 3iv. 

^^^^1 Glycerin! fl. ^ ss. 

^^^^1 Aqiuecalcis, fl. f iijss. 

^^^^r M. S. — A t4-aspoonful every hour. 

"Theiie fonualw are identiciil with those pubhuhetl by Lie lu 1876. 
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No. 2. 
5 Tinct. ferri chloridi, . . fl. 3 ij. — 3 iij. 

Glycerini, . . . . fl. 3ij. 

Aquae, .... ad. fl. I iv. 
M. S.— A teaspoonful every hour. 
Number two is ^ven in half-hourly alternation with num- 
ber one. The weaker form should generally be used for chil- 
dren under three years of ag'e. 

Or the two drugs may be thus combined : 

No. 3. 
3 Tinct. ferri chloridi, . . fl. 3 ij. — 3 iij. 



. 3ij. — 3iv. 

. fl. 3ij. 
ad. fl. 3 iv. 

hour, or every half -hour. 



Potassii chloratis, 
Glycerini, . 
Aquae, 
M. Dose, a teaspoonful every 
The proportion of glycerine in these formulae is important 
— especially in the treatment of children — not merely for its 
demulcent and slightly solvent action, but mainly for its cov- 
ering the unpleasant acridity of the tincture of iron. 

The indications for discontinuing or increasing the doses of 
the tincture of iron have been pointed out on pages 201 and 202. 
When it is desired to increase them, this should be done, in the 
case of children, not by increasing the proportion of iron in 
the mixture, but by giving larger quantities of the mixture 
at a dose, and at shorter intervals. 

In some cases the use of the following mixture ^ at an early 
stage of the disease has seemed to have a particularly good 
effect in causing the rapid disappearance of membrane and 
reducing fever : 

3 Acidi salicylici, .... gr. x. — 3j. 
Sodae sulphitis, .... 3 ss. — 3 j. 

Glycerini, fl. 3 ss. 

Aquae, fl. 3 ijss. 

M. S. — A teaspoonful every hour. 
* This formula was published by me in 1876. 
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In this solution the antiseptic action of the salicylic acid is 
retained. It may be given instead of number one in half- 
hourly alternation with number two or number three. 

I have used it only during the first two or three days of 
the disease. Number one is usually to be prefeiTed in the caso 
of young childrL'n. 

The bichloride of mercurj' may be given in connection with 
the treatment already described. Its valuable effect is un- 
doubtedly the greater the earlier its use is begim. Its use is 
not indicated in mild cases of simple pharyngeal diphtheria, 
but is appropriate in the early stage of severe ones, and es- 
pecially in those in which lai-jTigeal implication is threatened, 
either by the symptoms of the patient or the character of the 
prevailing epidemic. Its special utility and dangers and the va- 
rious modes of administering It have been referred to on pages 
175-1" (■. It should, under the circumstances now considered, bo 
given in doses of from fhs to -jV of a grain, according to age 
and the severity of the disease, hourly, in at least a dessert- 
spoonful or a tablespoonful of water, milk or other beverage, 
or, preferably, in many cases, according to the exiierienee of 
Dr. F. Huber, in half these doses half-hourly. Or, to avoid 
the unnecessarj' multiplication of doses, it may be added to 
formula number two or number three, as in the following pif- 
scriptions : 

5 Hydrargj-ri bichloridi, . gr. ,»„ — gr, ^. 

Tinct. ferri chloridi, . . fl. 3 ij. — 3 iij. 

Glycei-ini, H- 3 ij- 

Aqu£e ad. ft. 3 iv. 



B Hydrargyri bichloridi, 
Tinct. ferri chloridi. 
Potassii chloratis, . 
Glycerinl, . . 

Aqua-, 
M. 



fl. ;ij.— 3iij. 

3iv. 
fl. rij. 
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From one one-hundred-and-flftieth to one one-liundredth ofa 
grain of the bichloride is thus given in each teaspoonful. From 
one to two teaspoonfuls may be given hourly or lialf-hourly. 
It should preferably be given after the taking of food or drink. 
It cannot be too often i-epeated that its effect must be can-- 
fully watched. Its use should not ordinarily be continued 
longer than three or four days. 

The strong evidence in favor of the valuable utility of the 
internal use of oil of turpentine has been referred to (see page 
194). That I have never employed it is due to my aversion to 
the use of measures in the treatment of diphtheria which are 
in themselves repugnant to the patient, and tend to produce 
nausea and disturbance of the digestive functions. Since it 
need usually be given only once a day it must be admitted 
that this objection thereby loses much of its force. Its special ' 
applicability seems to be, like that of mercury, luther to the ' 
more superficial or " fibrinous " rather than the deeper or 
" phlegmonous " form of the disease, and consequently to larj-n- 
geal rather than pharyngeal diphtheria. Its most valuable i 
effect is obtained from its early employment. The usual dose 
is from a teaspoonful to a tablespoonful in milk or emulsion. 

Various other remedies which have been referred to and | 
the manner of employing them described on preceding pages 3 
of this chapter may be internally administered or locally i 
applied at this stage of the disease with valuable effiict, such | 
as the cyanide or the biniodide of mercurj' (see page 177), 
sulphur, sulphurous acid, the hyposulphite of soda (pages 
183 and 183), iodine {page 185), iodoform (page 186). chloral 
(page 1ST), benzoate of sodium (page 190), peroxide of hydro- 
gen (page 188). 

One or another of these drugs may doubtless in some cases i 
be advantageously substituted for, or used in connection with, , 
those which have now been especially recommended; but it is 
important to remember that the undue multiplication of rem- 
edies is particularly undesirable in the treatment of diphtheria, 1 
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aniJ that from among' those which promise equal efficiency the 
one wliich is tlie most pleasant to the taste, the most accepta- 
bli' to the stomach, and the least irritating' in its local effect 
should always be chosen. 

The <Het in pharj-ngeal diphtlicria should always consist of 
liquids oi' semi-solids. In the early stage of the disease it 
should be bland and simple, but nutritious. Milk has been my 
principal i-eliance in the great majonty of cases, especially of 
children. It should be ^ven, if possible, in the quantity of 
from four to six or eight ounces every two hours, but when 
only smaller quantities can be taken at once the frequency 
with which it is given must be proportionally increased. The 
physician must himself realize, and impress upon bis patients 
and nurses, that the taking of sufficient nourishment is a 
matter of prime and ^ital importance. It must be insisted 
on, however difficult and painful the effort of swallowing may 
be. The ingenuity and perseverance of the physician and the 
nurse must often be exerted to the utmost degree to effect this 
object. Even when the act of swallowing is most painful and 
repugnant to a child, he can usually be induced to take a little 
milk or other food after each dose of medicine or spraying of 
the throat or syringing of the nose. 

If milk is n-jectiKl by the stomach, the addition to it of 
lime-water in smaller or larger proportions, up to one-half, 
will often have a good effect. It may sometimes be advanta- 
geously alternated with beef, mutton or chicken -tea, or oyster 
or clam-brotli. Though abundant nutrition is imperatively 
demanded in diphtheria, it is a serious error to overload the 
stomach with rich or concentrated foods during the febrile 
stage of the disease. In those cases in which milk is unfortr- 
unately not tolerated, it may sometimes (though too rarely) 
be made available by peptonizing it, or koumyss may be a 
valuable resource, or the addition to milk of a little brandy or 
whiskey with or without sweetening may furnish the solution 
to the problem. When milk in no form is tolerated the reli- 
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ance must be on farinaciuiis gruels, meat-teas, juices, extracls 
and broths, beef-peptones, light custaitis, egg-nog, etc, th»' 
skill of thti nurse in such dtnices being an important element' 
of success. All other methods faihng, nourishment by the 
rectum is indoe:! :i ii'source — but a desperate one. 

The use of alcoholic litimulunts is not usually indicated in 
the earlier stage of pharjTigeal diphtheria, except under the 
circumstances and in the manner just referred to. In excep- 
tional cases in which the strength of the patient has been re- 
duced by pre\'iou.s illness, or in those malignant types of the 
disease in which septic poisoning* with its depressing constitu- 
tional etTects is evident from the first, the indication for their 
use is obvious and imperative. 

In order to economize to the utmost thy strength of the 
patient, the administration of medicines and nourislimcnt» 
which, in the treatment of diphtheria, is necessarily fn?quen^ 
should be as systematic and regular as is practicable, and 
should be so arranged as to give the patient tbu longest pos^' 
ble intervals of rest between them. The giving of medicine, 
the use of the spray, and the taking of nourishment should for 
this reason usually come in immediate succession (though 
sometimes in the opposite order), that the remainder of the 
halt hour may be appropriated to rest. But the patient murt^ 
be promptly aroused at its termination, and this punctuality 
and regularity must be insisted on, except at night, when an 
hour's undisturbed sleep may in most cases be occasionally 
permitted. In order to secure the cooperation of tender hearted 
parents in this apparent cruelty, it is important to strongly 
impress upon their minds its absolute necessity. 

The Trkatuest of Nasal Diphtheria. I 

As nasal diphtheria is a verj' fi-equent complication of the 
more serious forms of the pharjTigeal affection, its treatment 
should be considered before proceeding to that of the later 
stage of the disease. 
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From the special dangrer of septic infection which attends 
this form of diphtheria, results the imperative indication of 
the cleansing and disinfection of the nasal passages. It is 
essential that the physician realize that this is to be effected, 
not by the introduction into thera of a little mildly antiseptic 
fluid, bnt by the most thorough removal fi-om them of their 
poisonous contents which is practicable. It is also highly im- 
portant that this be accomplished with the least possible irri- 
tation, annoyance or fatigue. 

TIic insti-uments which may be employed for the purpose 
are the syringe or douche or tlie nasal atomizer. The use of 
the latter requires for its efficiency a coarse spray forcibly 
driven, the eltect of which, in the treatment of diphtheria, is 
at once more irritating and less thorough than IhaC of a 
stream from a syringe properly used. 

The syringing of the nai-es is necessarily somewhat un- 
pleasant to tlie patient, and usually provokes the violent re- 
sistance of young children. When bunglingly performed it 
may be most distressing, ineffective and injurious, 

Th^ struggles of young childi-en and the consequent danger 
of exhaustion aTid injury are best prevented by the well di- 
rectecl use of overmastering force combined with manual dex- 
terity and gentleness. Much experience has taught me the 
advantages of the following method: 

Tlie assistance of two pei-sons is required, The cliild is 
seated across the lap of one of these persons, who secures his 
hands with one of her own, and with the other holds a basin 
to receive the discharge. The other pei-son stands behind the 
child, takt>s his head between the palms of her hands, and, 
leaning forwanl, holds it firmly against her breast. A third 
person who should, when possible, be a physician, can then 
easily make the injection into the child's nostrils without dan- 
ger of injurj- to them by its sudden movements. 

When the child is thus firmly held, or in the case of oUler 
patients, any small syringe will answer in careful and skilful 
15 
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hands; but uuder other circumstances one should be usmI 
which h»s a btuat and soft tip. It should also have a ring in 
tho handle, that it may be conveniently manipulated by t 
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tonneau.' This is easily done by surrounding it with absorb- 
ent or other cotton and fasti'ning o^er this a pRrforated piece 
or rubbiT-cloth, oili-d silk, chainois-k'uther or muslin, ?s is 



Fia. IS,— Gar^TrlDfw Tadded. 

shown in figure 16. As this requires hut :i moment, the pad- 
din;^ may be changed after each syriujring. 

A glass syringe expressly designed Tor this purpose, the 




nozzle of which is protected b^ a cohering of soft rubber, is 
manufactured by R. Van der Emde 333 Bowery, New York, 
and is called " Peerless) S\ ring* No 4 ' 



^S 



Fio. II,— Oni'l'nwl Syrfiine. 

An instrument which will serve very well in most cases is 
I the " universal syringe " made by Tiemann & Co., which is en- 
tirely of soft rubber. 
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Warm salt-water, (one drachm to tbe pint) is admirably 'I 
suited to tbe purpose. The addition to it of bichloride of mer 
cury (one gnxin to the pint) or of borax (one or two dnichiim 1 
to the pint) or of salicylic acid (four gi-ains to the pint) is r^ I 
garded as an improvement by some. 

Thi> fluid should be thrown with force enough to make it I 
flow out, partly by the othi-r nostril and partly by the throati 1 
if the passag-es are pervious. If they are not so, more forcible J 
injections may be employed, and these, with a little persevcr- J 
aocc, will usually succeed. Undesirable as these may seem,! 
the removal of the obstructing mast> should be regarded as J 
imj>erative. Tearing away or boring through the membrane I 
should not be resorted to on account of the great danger of I 
its causing epistaxis. The very frequent application of pepsin,.! 
trypsin or papayotin by means of a medicine-dropper may be 1 
of ser'vice in very obstinate cases. 

The injections should be i-epeutod on each occasion until tbe J 
pastiuges are thoroiighly cleansed. From two or thre« to Ave * 
01' six applications to each nostril are usually sufficient to ac- 
complish this. 

When the operation is thus thoroughly performed. I have 
found by experience in many eases that its repetition from 
two to four times in the twenty-four hours is usually sufficient 
to secure the desired effect. Its repetition with unnecessarj- 
frequency is to be deprecated, since it is more or less unpleas- 
ant and U'ritating and consequently fatiguing, even to adults 
from the especial susceptibility of the nasal mucous mem- 
brane, and much more so to children who have to be coerced, 
and in the treatment of bad cases of this disease the strength 
cannot be too carefully economized. When it is only partially 
or impei'fectly done, as it m'.tst be by only a single injection 
into each nostril on each occasion, as is practiced by some, it 
of course becomes necessary much oftener. 

When the syringing of the nares has to be entrusted to 
nurses, they must be carefully instructed by the ph>'sician as 
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to all its details, such as the angle (more nearly horizontivl than 
ptTpt'ndicular) at which the syringe is to he introduced, etc., 
and even then he will too often have the pain of finding that 
it has buen very imperfectly or badly executed. 

I have dwelt at such length on the details of nasal syring- 
ing, because, whatever ipay be thought of the utility of vari- 
ous other therapeutical measures in the treatment of diph- 
theria, there can be no doubt that upon this one the saving of 
many hundreds of lives every year directly depends. If it is 
neglected in severe cases of nasal diphtheria the patient is 
almost sure to die; if it is efficiently performed the greater 
proportion recover. 

The Treatment of the Later Stage of Phakyngeal and 
Nasal Diphtheria. 

The special indications for treatment in the later stage of 
diphtheria are; 

1. To continue local measures for antiseptic effect. 

2. To counteract the effects of constitutional poisoning. 

3. To sustain the strength of the patient. 

4. To appropriately deal with complications which may 
arise. 

In a large majority of all cases which have been treated 
early and efficiently by the methods already described, the 
disease will have been so favorably modifted by them, in limit- 
ing the extension and moderating the intensity of the local 
alfwtion and preventing or minimizing the absorption of 
)M>isou, that they may be without difficulty conducted to com- 
plete recovery, after a duration of from four to twelve days, 
by the continuance of the mild solvent and antiseptic local 
treatment, the internal administration of chloride of iron and 
the chlorate of potash and the measures for nutrition and 
rest which have been recommended. 

In a much sma!l>'r proportion of cases, wliicli, however. 



iSf} ri?HTHI3JLi; lT^ xattiiie JL>'D treatmjot. 



vanes LiMLSid^^nbLv .n ^inTenfnt epidemics* in which the disease 
is fri>m the outset ot especial severity or malignancy, and of 
the deeply miilrrated or "" phle^monous-septic " type, and in 
othr^r oases in which treatment is be^un only at an advanced 
sta^ of the malady, an arduous and prolonged contlict with 
it i5j vet to be wasrei'. 

At this stase m such cases^ hyperpyrexia has usually dis- 
appeared along^ with the acute intensity and tendency to rapid 
extension of the l*.x:al intlammation. and evidences of constitu- 
tional or septic p^r-isonm^ present themselves. 

It is of the utmost importance that the physician realize 
that hLS chief resource in order to prevent the system being: 
fatally o v»*rwheLmed by this poison is m diminishing the amount 
intn>lii«:.Hi into the circLLLation by the mo^t thonrngh p^j^ble 
cUrtn^ftn*! ♦'»'" th*^ !*'>»< rce.? ^rt'^fH fAiVA it i"j« ti6.!M>r6erf. 

Th'f means for t- tf-vtmg this object, namely, washing* them 
with suitable antiseptic solutions^ applied by internal admin- 
Lstntion. spraying and irrigation, have already been described. 
If thr-y ire neglecteii or only inefficiently employed, it will too 
often be found that no amount of stuuuLation or other internal 
metiication will avail to save the patient. 

I have in many instances* after beginning the treatment of 
a «::i.^ at this stage of the disease, seen the pallor and sallow- 
ness of the skin >4X>n replaced by natural tints* apathy and 
sf:'rajiol*^nce disappear, nausea and vomitmg cease, the dull 
eye b-i»me bright, the feeble and dickering pulse become full 
and resH-ilar. simply or mainly fr.>m the effect of these meas- 
ures. In some of them heroic stimulation and medication, 
pre\-iousiy employed under other direction, had failed to pro- 
duce Tinv favorable ecTect. 

This g»xxi effect is often manifestevi in spite of the persist- 
ent presence of quite extensive membranous deposits. In this 
case the effect of the antiseptic washes is doubtless exerted 
not only by their removinir fn>m all the surfaces much poison- 
ous material which would otherwise be al^>orbed. but also bv 
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their penetrating in some degree the false membrane itself, 
and thus causing, by osmotic action and the interchange of 
fluids, more or less diminution, dilution and disinfection of the 
noxious products of the disease lying beneath it. 

The denser and thicker the false membrane is, the less, of 
course, can the latter effect he pi-oduced. Hence the difflcul- 
tiea in the way of thorough local disinfection are often very 
great and sometunes insuperable, especially in the cases of 
young children. When masses of thick membrane oppose it, 
these may, if accessible, he softened and thinned by the fre- 
quent application of the solvents which have been referred to, 
or in some cases by the careful application of such agents as 
Monsel's solution, which tend to shrivel and disintegrate them 
and restore tone to the relaxed and infiltrated tissues. 

Adenitis, in such cases, often pn'sents a serious obstacle to 
antiseptic endeavors, since the diphth critically inflamed glands 
are in themselves inaccessible foci of infection. In the treat- 
ment of this complication, it must still be remembered that 
the first indication is by the local antiseptic measures just re- 
ferred to, to prevent or limit the absorption of more poison 
through the l^'mphatics into the glands. The adenitis itself 
may be let alone or treated with cold or warm applications. 
If there is febrile temperature and the adenitis is inoi-easing, 
ice-bags may be applied. If the adenitis is no longer increas- 
ing and is not especially annoying, it is best let alone. If, 
in the later stage of the disease, the tumors are large and 
painful or show a tendency to suppuration, they should be 
treated with warm poultices. The application of ointments 
of ifxiine or iodoform or mercury is probably useless. All irri- 
tant applications to the skin should be avoided. The applica- 
tion of the linimentum belladonme, mixed with half the quan- 
tity of glycerine, has in some cases seemed to me to have a 
soothing and beneficial effect. 

The second and thinl uidicattons above referred to, though 
distinct, aiv yet to be mainly fulfilled by the same means, 
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The |ic»«niiKat oSilikT- at the blonde of iron in enabling 
the sy s te m to withstaod the cflNts of diphtheritic poisoning 
has been lenarfad opoo ob fmge 300l W~h«-n this condition b 
present it nu»t be fredj- »J w«w>cw d. Formula number two 
(page 330) sboold be used, and of this mixture from one t« two 
tea^Mxmfals may be giren eren- hsU-bour, according- to age 
and toterance, or in very argent cases, every twenty minute& 

The maintenance of abundant notritioo is of primary* im- 
portance. Not only is thts essentia! for sustaining the strength, 
biit it i» practically an antiseptic measure, since the less is the 
Mipftly of nourishment to the s>~stem. the greater is the ab- 
fwrption of poison. If milk is frvely taken it is still the most 
miibible food, but, in view of the tendency to the failure of 
■trengtb, more stimnlattug articles may often be advanta- 
geously added to the dietary. Among the most useful of 
these is the freshly expressed juice of underdone beef in small 
quantities, or Valentine's beef-juice. Concentrated and pre- 
dige8t4.>U food-preparations, such as the various "beef-pep- 
tones," " liquid peptonoids," etc, may often be serviceable. 
Other Kuitable additions to the dietary havi^ htrn already re- 
ferred to (page 2-23). Discretion in the administering of rich 
or concentrated foods is, however, veni" important, since the 
dig)»tive function too often shares in the general enfeeble- 
ment, and may be easily deranged. Excessive or injudicious 
feeding may thus defeat the very object for which it is em- 
ployed. 

Alcoholic stimulants are required in most bad cases at this 
stage of the disease, and must in many cases be given b-eely. 
Thnr utility in the treatment of diphtheria, and its limitatioDS, 
have been remarked upon on page 203 et seq. 

Valuable assistance in promoting appetite and digestimi 
and combatting the tendency to debility which attends the 
later stage of diphtheria and the period of convalescence, may 



TKEATMKNT. 233 

T»e obtained from various tonics, especially the preparations 
and alkaloids of cinchona bark aad nux vomica. Anions' 
standard preparations, the compound tincture of cinchona or 
the elixir or wine of caUsaya, the elixir of pepsin, bismuth and 
strj-chnino, the elixir of the phosphates of iron, quinine and 
strychnine given in doses appropriate to the age, have obvious 
applications and utilities in this as in other diseases. The 
same in true of quinine in tonic doses of from one fourth of a 
grain to two grains three or four times a day. I have been 
enabled to obviatie the important difficulty arising from its 
unpleasant bitterness in many cases of young children by the 
use of chocolate lozenges, each of which contains one grain of 
the tannate of quinine, and which are prepared by Caswell 
and Massey of this city. They are generally liked by children. 
Quinine may also in many cases be advantageously adminis- 
tered to young children in rectal suppositories. Two or three 
grains of the sulphate of quinine in five or six grains of the 
buttei' of cacao in each suppository is a convenient size. Their 
introduction is facilitated by the use of a small hard-rubber 
tube-and-piston depositor which is made for the purpose. 

In conditions of exti'eme debihty with accompanying pro- 
gressive heart-failure, alcoholic stimulants given freely, but 
with careful regard to the limit of their tolerance 1>y the stom- 
ach, are our most valuable resource. If the pnlse is feeble and 
rapid or irregular, the tincture of di^talis may be given in 
small doses, the effect of which is to be carefully watched, and 
strj-cbnine in smalt doses (from -,15 to jij of a grain) may be 
useful. Except in the case of ver>' sensitive children, to whom 
the shock and fright caused by the operation may be injurious, 
the hj-podermic administration of either of these remedies is 
to be preferred on account of its more prompt and certain 
effect. Freshly made coffee in teaspoonful doses may also be 
serviceable. Fresh beef-juice in similar doses may have a val- 
uable stimulant effect. The prcdifTi-sted foods ali-eady referred 
to may be useful aids in maintaining nutrition. The great 
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importance of the most abundant supply of fresh air should 
never be forgotten. If such bulkj- and unpleasant dnigfs as 
musk are employed in the case of children, their administra- 
tion by enema is for obvious reasons to be preferred. The 
patient must be strictly kept in the recumbent posture and 
all uimecessary exertion and agitation avoided. 

The mere fact of the occurrence of albuminuria does not 
ordinarily call for special treatment. Indeed, since its pres- 
ence at this stage is usually the result of the irritation of the 
kidneys by the noxious products of the disease which have 
been absorbed into the general circulation, the indication which 
it furnisht^ is the continuance of the antiseptic and sustaining 
measuivs which have been already referred to. 

The s;\me indication remains equally in force in those 
graver forms of the affection in which the urine more or less 
suddenly bivomes scanty and dark and of high specific gravity, 
and contains a large jxTcentagv of albumin with casts and 
bkxHi-con^uscleis with accompanying febrile symptoms and 
markeil evidonct^ of unemio poisoning: but the complication 
it$<'lf is so liable to be rapidly fatal, that prompt measures 
must Iv employ *hI for its remoA-al. These measures are the 
s;^me as when nephritis occurs in other conditions, but the 
weakness and pn^tration of the patient often make their 
onerg.^tic employment impnioticable. In cases in which this 
weakm^-ss and pn\stn^t:on are not too marked for its use to be 
admissible, and t^jHv:aV;y :f the K»wels are constipated, purga- 
tion by a sir^^rie div:^^ of frv^m one to five grains of calomel or 
by diva's of A q;;ar:or of a jm^in given in frequent succession 
or by a gnim of oaiome; w;:h from six to t^Ji grains of com- 
|Hn;«d >a!Ap |vwx;er :o a chud fn^m three to five years old, or 
to ftvb;er ^v^TH^r.ts a >i*::^*v5r«^ii5sful of citrate v>f magnesia re- 
|VA:*\i e\er> ^.*v,;r ^vr ;wo :f tiivv:s8Siry, will often have a 

IV\ V „i>s :v.AN V A;nv\\: owr The k>ir^evs. 
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effect which I have found especially valuable in many cases of 
scarlatinal and diphtherial nephritis is to envelop the entire 
circumference of the loins and abdomen with a warm f1ax-set<d 
poultice, which should be frequently i-enewed. 

The use of the ordinary diaphoretic and diuretic drugs ia 
often impracticable on account of the tendency to nausea and 
vomiting and the weakness of the patient. Digitalis may be 
given in the form of the infusion with citrate or acetate of 
potash if the stomach will retain it; but otherwise in the form 
of tlie tincture, of which a suitable dose may be added to other 
medicinca or administered hypodermically. 

Throughout the entire treatment of a case of diphtheria, 
great importance should be attached to maintaining the strict- 
est cleanliness of the patient himself and all his surroundings. 
His clothing and the bed-linen should be frequently changed 
and thorough disinfection of all A'essels and utensils practiced, 
as directed in the chapter on prophylaxis. The room should 
be frequently and thoroughly airt^d. In order that the patient 
may not take cold while this is being done the alternate use 
of two adjoining rooms, when practicable, is an advantage in 
the colder season of the year. In some persistent cases the 
removal of the patient to a fresh apartment has seemed to 
exert a favorable influence. When the climate and other cir- 
cumstances make it practicable, the patient may sometimes 
be advantageously kept in the open air. 

The Treatment of Laryngeal Diphtheria. 

Medical Treatment in reference to laryngeal diphtheria is 
(1) preventive and (2) mitigating or cui-ative. 

The liability of pharj-ngeal and nasal diphtheria to extend 
downward into the larynx, especially during the first few 
days, suggests the employment of measures in their early 
stage which may dimini.sb that liability. These measures are: 

I. Those which tend to moderate the intensity and check 
the spread of the primary affection, since that result diminishes 
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the probabQity of its extension into the laryiix. These mea»-4 
ures have already been referred to. 

In the treatment of young children all irritating applica- 
tions and unpleasant remedies which cause crying and stinjg- 
gllng are especially contra-indicated, since in such crying atiU 
struggling the irritating drug or diphtheritic matter is liable 
to be drawn into the larj-nx and favor the extension of th* 
disease thither, 

2. Those which have a special tendency to prevent larj 
geal implication, — These measures are the inhalation of i 
irritating antiseptic and astringent spray or vapor and als 
the internal use of certain drugs, especially mercurials and tiM 
oil of turpentine. These ha\'e also been referred to in connw 
tion with the treatment of pharyngeal diphtheria. 

My own experience of the valuable effect of this use of tWl 
spray of cai-bolic acid and lime-water was stated in my first ' 
published report as follows : " Out of fully one hundred cases, 
includmg Dr, Darken's, in which the spray of carbolic acid and 
lime-water has been employed, there has been no instance of 
the subsequent occurrence of serious lai;j'ngeal complication, 
though in several of them it has been threatened by ci-oupy 
cough, hoarseness and aphonia. That the inhalation of tin i 
spray has acted as a preventive in some of these is, I think, I 
not improbable." Much subsequent experience of myself aod'J 
others has confirmed me in this belief. The composition of tbm 
spray and the mode of using it have been stated on page 215. I 

In the case of children too young to take the spi-ay, the ii 
halation of antiseptic vapor, especially that of the oil of t 
pentine, may be employed as a preventive. 

Mitigating and Curative Measures. — The earliest possible 
recognition and treatment of lar^-ngeal diphtheria Is of gn-at 
impoi'tance. The physician should pay careful attention toj 
the slightest huskiness or hoarseness of the voice which n 
be Its premonitory symptom. Many cases may doubtless \ 
cut short or preventwl from becoming severe when properly 
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treated at their flrst slight beginnings, which would later 
defy all remedies. 

When the symptoms of laryngeal diphtheria are pn-sent 
the measuR^a to be employed depend somewhat upon their 
graWty and the rapidity with wliich they increase. In esti- 
mating at the outset the probability or their becoming severe, 
the fact elsewhere referred to may be remembered, that a.s a 
general {though not invariable) rule this probability is greater 
the earlier the larjTigeal affection appears. 

The remfidies which may be employed comprise mercurials, 
solvent, antiseptic and astringent sprays and vapors, steam, 
expectorants and emetics. 

The mildly solvent and antiphlogistic effect of the pleasant 
spray of carbolic acid and lime-water has been found sufficient 
in quite a number of cases of slight or moderate severity. In 
my first paper ' I reported in detail a case of unquesttonablu 
lai-j-ngeal diphtheria accompanying pharyngeal diphtheria in 
a child of four years, in which very serious and constant 
dyspnoea in both acts, with marked depression over the clavi- 
cles with inspiration, continued for eleven days, but which 
finally recovered without operation under the very frequent 
use of this spniy. 1 have since seen si-veral almost as striking 
cases of recovery under the use of the same remedy, 

The fact has been referred to tliat the solvent power of 
lime-water may be increased by adding to it another alkaU, 
as, for instance, one per cent, of liquor potassa', or l)icarbonat« 
of soda, but at the expense of making its frequent and contin- 
ued use somewhat irritating to mucous membranes. Hence 
this method should be employed only where the necessity for 
a rapid solvent effect is urgent * 

The testimony in favor of the utility of trypsin and papay- 
otin as solvents of false membrane has been refern-d to, and 
the manner of employing them has been described on pages 
HIS and 11)9. The solution should be can^fully prepared by 
* Transactioiu ot N. Y. Acndeuiy of Medicine, 18TI(, iv 210. 
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rubbing tlie solvi-nt in a mortar aad, it neccssarj, afterward 
straining it, so that a fine spray may be used, and the solu- 
tion Kbould he of the most nnirritatin^ character, so as not 
to excite cough and dyspnoea. 

It must b« remembered that the spray cun effectively 
reach the interior of the larynx only by Ixiing' carried thither 
V\v the inspired air. The atomizer should therefore be held 
at some little distance from the moutli (which must Iw 
widely opened and the tongue depressed if necessarj') so 
that the atomized particles, having lost their first impetus, 
may be canied downward in the cummt of the breath. Tliis 
necessitates some moistening of the face with the spray, but 
even quite young children, with proper management, soon 
become accustomed to it and tolerate it. 

The same principle is applied in instruments called " nebu- 
li«ers," or "vaporizing atomizers," which have recently btcn 
brought into use, by which the particles are so suspended in 
the air as to be readily carried into the air-passages by the 
breath. Liquids, in order to be " nebulized," requin- to be given' 
a certain consistency by the addition of not less than 
eighth part of glycerine, or some similar substance, Iii 
limited opportunities which I have asj'et bad for expe'riment- 
ing with those instruments I have not been able to satisfy 
myself that the amount of medicated fluid which can be so in 
troduced is sufficient l« be effective in the treatment of rrmip, 
but I think it not improlmble that they may be found to hax'e 
some utility. One of the best of them is the "vapori^og 
atomizer. No. 169," made by Codman and Sburtleff, 

Though the use of tht- hand -atomizer has obvious advanta- 
gea in point of convenience, yet in most cases in which 
practicable the application of spray together with m 
TBpor, by means of the steam-atomizer, is to l>e preferrwl. 

Unfortunately, the impracticability of applying spray to 
verj* young children precludes its employment m a considera- 
ble propttrtion of our worst cases. The evils attending its ap- 
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plication by force more tlian counterbalance its benefits. I 
have made many attempts to overcome this difficulty by vari- 
oiis expedients, hut never with satisfactory results. 

In cases in which the efficient use of spray is impracticable. 
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anil in most cases whicn ai-e serious or show a tendency to 
become so, the inhalation of steam should be resorted to, Tho 
moat efficient method of doing this is the construction of a 
tent over the crib or bed with blankets and barrel-hoops or 




other supports. There should be iin opening in one side of the 
I tent for ventilation. Ttie air within the tent may be kept 
I sttlunited with warm vapor by means of a tube from a croup- 
kettle, which should be placed outside of it. 
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The air in the tent being thus uiaintnined at an equablal 
warmth, and draughts being excluded, the room can safely be4 
ventilatt'd by opening the window or otheinvise, and the evil 1 
effect of the impairment or the air by the biirning of the alro- 1 
hoi or other combustible employed, be in great measure ob- 1 
Tiated. 

In the absence of a croup-kettle, an ordinarj' tea-kettle and I 
a gas or oil-stove may be made to answer the purpose. When.] 
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india-rubber tubing cannot be obtained, a substitute may t 
made with still paper or pasteboard surrounded with i 
fabric, as a roller-bandage. 

Or a small room in which boihng water can be kept con-" 
stantly running from the pipes, or in which steam-pipes caai 
be tapped, may be utilized. 

The solvent effect of lime on the false membrane may b* i 
additionally obtained by putting pieces of quick-lime into I 
the water in the croup-kettle everj- hour or two. It should J 
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alwaj-s be remembered that the boiling of lime-water for this 
purpose, which is often recommended, is useless. 

The vapor may be made the vehicle of various drugs for 
their antiseptic or specific effect. The most valuable of these 
is thi< oil of turpentine. This may be added, a tablespoonful 
at a time, to the water in the croup-kettle everj' hour or two, 
or it mdy be volatilized in the air of the room by the method 
of Dr. Delthil, described on pa^ 19T. Its good effect may 
perhaps be aided by adding a teaspoonful or two of the oil of 
eucalyptus. 

The abundant evidence of the special utility of the bi- 
chloride of mercurj' in the treatment of this form of diphtheria, 
and the importance of its early employment, have been already 
referred to. When the drug is given to avert threatened 
laryngeal stenosis, the indication is, of course, to bring the 
system of the patient as rapidly under its influence as is con- 
sistent with safety. In such circumstances it is important to 
know that the tolerAnce of it is, in many children, i-emarkably 
great. Dr. Jacobi states ' that " a baby a year old may take 
one-half grain every day many days in succession with very 
little if any intestinal disorder and with no stomatitis," if it 
be given in proper dihition. This is equivalent to one forty- 
eighth of a grain every hour. Dr. O'Dwyer, who has employed 
this remedy in many cases of croup, and regards it as very 
valuable, begins with about one eightieth of a grain at that 
age, and eradually increases to the dose mentioned by Dr. 
Jacobi, if the case threatens to run a rapid course. He very 
»tldom begins at any age with moi-e than one fiftieth of a 
grain hourly, and increases or not according to the progress 
of the case. He also attaches much importance to proper 
dilution, having known one fiftieth of a grain dissolved in two 
drachms of water to give rise to severe pains in the .stomach, 
which did not recur when the dilution was increased to half 
an ounce. He has yet to see any serious gastric or intestinal 
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disturbance, or more than the slightest aoiount of stomatiUatl 
from the sublimate administered in this manner, even wheiil 
continued so long as a week. A moderate looseness of ttael 
bowels is, according to his experience, easily controlled b.v t he I 
addition of a mild opiate, but directions should alH-ays be k-ftl 
with the attendant to suspend the medicine on the occunvnce] 
of any severe diarrhcea or much pain in the stomach or bowels. I 
The advantage, when large doses are being administered, 1 
of giving them in half the quantity every half-hour, has been 1 
referred to on page 23]. 

The administration of mereuiy by inunction, by hypodermic J 
injection, and by volatilization and inhalation, has been re- 1 
ferred to on pages IT", and 178. 

The int«'mal administration of the oil of turpentine has I 
also been referred to on pages 195 and 222. 

Emetics have a well established utility in the treatment of I 
croup, whether catarrhal or diphtheritic; but they should be I 
used with discretion — not too often, nor usually in the later ' 
stages of the disease, nor ever in conditions of marked weak- 
ness, systemic infection or cyanosis. They are beneficial 
mainly by their expectorant effect, producing increased secre- 
tion of mucus and the expectonition of that which has accu* ■ 
mulated, and sometimes causing the throwing off of merabrane I 
which is only loosely attached. They usually give temporary | 
ivUef, at least. 

While the syrup of ipecacuanha, or of ipecacuanha i 
squills, in doses of half a teaspoonful to a teaspoonful, or sul- 
phate of copper in doses of two to five grains, repeated, if | 
necessar;\', in fifteen minutes, will render excellent service in ( 
many cases, the yellow sulphate of mercury is usually to be J 
preferred as being most reliable, prompt and thorough in its I 
action. The dose is from three to five grains. To much pre- 1 
viously published testimony to the especial utility of thi» 
emetic I am permittetl to add the following statement by Dr. | 
O'Dwyer: "In what may be called sthenic cases, when the ■ 
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dyspncea becomes urgent and abiding, or, in other words, when 
it is time to operate, prompt vigoi'oua emesia, such as is pro- 
duced by the yellow 3ulphu.tti of mercury, often gives marked 
relief, which sometimes lasts long enough to rendei- a repeti- 
tion of the vomiting safe, if stimulants and nourishment be ad- 
ininiatered in the interim. By this means I have succeeded in 
getting a good many cases through, especially those that had 
been placed on the bichloride treatment at the commencement 
of the disease, that would otherwise have required intubation," 

In asphyxia emetics usually fail to act. In this condition 
it is said that the emetic action of apomorphia is not interfered 
with. It should be freshly prepared. Its hypodermic admin- 
istmlion in doses not to exceed one centigramme is recom- 
mended by Mufioz.' In this condition, however, it need hardly 
be said that not an emetic, but intubation or tracheotomy, is 
the remedy which should be employed. 

In those cases in which a frequent, harsh and painful cough 
is accompanied with recurrent paroxysmal dyspncea, an opinti- 
is useful — as, for instance, Dover's powder or its liquid equiva- 
lent, the tinct. ipecacuanhse et opii of the Pharmacop<tia, in 
doses proportionate to the age and the amount of pain and 
irritation. The good elfect of the remedy may be aided by the 
application of warm flax-seed poultices, to which a small pro- 
portion of mustard has been added. 

The remarks made as to the importance and the methods 
of maintaining nutrition in other forms of diphtheria are 
equally applicable in reference lo this one. In proportion as 
the strength is taxed by the persistent dyspnoea, and in pro- 
portion as the amount of nutritious food which the patient 
will take is diminished, the giving of alcohohc stimulants be- 
comes the more necessiiry, and is consequently required in 
most cases of any severity or duration. After ti-acheotomy 
or intubation, this necessity usually bi-comes, from the latter 
of the reasons referred to, even more imperative. 
■ m Prog, einetel., Joly 10, 1887. 
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liiiryn^oal diphthoria may doubtless be prevented or cured 
by the early employment of the measures which have now 
been referred to, in a considerable proportion of cases; but 
Hinee its initial nymptoms, such as huskiness of the voice and 
eroupy eou^h, (»ven when they occur in connection \%ith other 
forniH of llie disease, can by no means be regarded as pathog- 
nonionie si^us of a psi'udo-membranous affection of the larynx, 
tliese n»sults cannot be statistically estimated. It must be 
mlnultiHl tliat in a largt* proportion of all cases of unquestion- 
able lary^>^'al diphtheria, medical treatment alone is inade- 
quate to pivvent a fatal termination. This proportion has 
Uhmi estiuuUiHl by Mon*U Mackenzie^ at ninety per cent, 
Siuiuo* statt^ that in *-?8(>l> oases of croup which have been en- 
tei\Hl at the Ui>pital S;uute Eug^nie^ 240, that is 1 in 13, have 
iwovoitnl without o^HU-ation. 



Tracheotomy, 

When the n^pii'^tiou i5> so seriously interfered with in 
laryiv^\^l diphtheria that asphj^'xia is imminent, operative in- 
torteivuvv in umiuI^x* the onl\- rvsourve by which the life of the 
VMtionl v\u\ tH* s;i\\\l. Thor\* can be no doubt that intubation 
will m the f\itui\\ to ;i iriwiter or less extent«take the place of 
iruchivuuux lit t\iltll;iiv$: th'^s indication: but since that open- 
tioiu .IS u i5^ uow lUMctivwi. with Its ireneral and special indica- 
uoi».s* v\iV, V suN>«.\iueiits\* trvdtM of by its inventor. Dr. 
Jax^*p>» v'^Oxxver, I shall vvti:lv,e m\- remarks to tracheotomy. 

W v.v.'.T \ o: :r.ic ^vv*oii\> Jk> jk oieans of saving life isw in a 
»:viv5;il v.*tv>v\ NU^.v vi'.!!v V,:srrjk:«\i by v.vmparing with tJu? 
s\xv.^»^,i\c ' :v, v;..o!*.v. .\ :>.o r:fc::c Cv recoveries in ca^es of 
' ^ • oj V >: .t •. 'v^ .X V * \»v. I- w: ,'i.vrA • xv. urcc. "lie foLlo^arjia: sta cistks 
V*. ^ N^ ^\\N-\vt»v\x V •' .1 1 ,t\u..jfc>.e rvtvrtec rises"* 3i wiuch 
i'tv>.Nv:o: ;^ ^.ixi Xvi» ivr*',*r*v^:\: vr^" cLjs. tc lN^\is compijed 
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in an interpsting and instructive paper by Drs. Lovett and 
Munro:^ 
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Trachi'otomy has, in many considerable series of casvs, 
been attended with a much larger proportion of recoveries, as 
is illustrated in thu following ejcamplcs: 



Burgical Clinic in Konigsbcrg, 

18T8-1882, {Plenio') 
Tracheotomies by H. Ranke/ Munich, 

April 1, 1878, to Sept. 1, 1885. 
Tracheotomies by A. Caselli ' , 
Ibid (with improved instruments) , 



» RecorerteB RecoTwi™ 



13 






The results of traclipotomy differ widely according to a 
great \'ariety of circumstances, of which the following are 
especially important: 

1. The methods and skill employed in the operation and 
the after-treutment. 

2, The age of the patient. — The results of tracheotomy are 
very unfavonible in infants, and in older children improve in 



'"A CoDsidKratiun of the ReaiiUs in 337 Cases of Tracheutuiuy Per- 
fnrtiied at the Boston City Hospital fnwn 18«4 t<i 1887; by Roltert. W. 



Loveit. M.D., and John C. Uunro. M.I>.,' 
Mwlifjil Sciences. 1887. vol. jciv.. p. IflO. 

'Jnhrb. r. Kinderh.. B<l. xxil.. H. 4. 

•J»hrb. f. Kinderiv. B.I. xiiv.. p. 323. 

HioL. Med. Ital. Loiub., 1887, p. IIW. 
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recovery rate rises until July, when about sixty per cent, of 
all cases operated upon get well." 

M. Sanne states that the results of all the tracheotomies 
at the Sainte Eu^renie up to 1876 give the following ratios of 
i-ecoveries: for June, 1 to 3.31; for August, 1 to 3.56; for No- 
vember, 1 to 7.19; for December, 1 to 6.18; and for January, 
1 to 5.04. 

5. The stage of the disease. — It is a well-established fact 
that the prospect of the successful result of tracheotomy is 
the greater the earlier it is performed after the nature of the 
disease requiring it is recognized. This is further illustrated 
by the following figures in the article of Lovett and Munro 
from which I have previously quoted : 

The time is reckoned from the beginning of obstructed 

respiration. 

Day o( Operation. Caaes. Becoveriee. Per cent. 

1 123 40 32.5 

2 86 24 28.0 

3 33 8 25.3 

4 7 1 14.0 

6. The condition of the patient. — The most favorable re- 
sults from tracheotomy may be expected when the pi-evious 
health of the patient has been good and the dise^ise is primary 
and uncomplicated. The prospect of success is generally bad 
in secondary diphtheria, and when the larjiigeai affection ac- 
companies a malignant or septic form of diphtheria, or is at- 
tended with pseudo-membranous bronchitis, broncho-pneumo- 
nia or other grave complications. 

These unfavorable conditions are regarded by some as 
contra-indicatiuns to the opoi-ation. This may doubtless in- 
sure the avoidance of many bad results. Dr. J. Lewis Smith 
states that a surgeon of this city (Dr. A. R. Robinson) who 
carefully selects hia cas<-s, operates early and deliberately, 
and s^pe^^■ises by frequent visits the aftt-r-management, has 
saved since 1880 eleven in thirteen consecutive cases of un- 



248 



DIPHTHERIA; ITS NATURE AKU TKKATMENT. 



doubted membranous croup. Tet since the primary object of I 
tracheotomy is simply to relieve asphyxia, and since there J 
have been instances of subsequent recovery' imder the most I 
unfavorable conditions, it would seem to be properly indicat<]<d i 
in all cases in which it is probable that death by sulTocation J 
would take place without it. 

Another indication for the operation is often urged, namdy/fl 
that even if it fails to save life it will secure euthanasia. Thei 
statements of Lovett and Munro on this point are importunt. ] 
In 232 fatal cases the proportion of deaths from the extension 1 
of the disease downward into the trachea and bronchi to those J 
from septicemia were as follows: 



In all the fatal cases 

In children under 2 years 

In children from 2 to 10 ye; 



ExtensioD. 

I 14 



Seplieieini&. 1 



to 



1 



The writers remark, " It will be seen from this that j'ouny 1 
children are particularly liable to that distressing cause of j 
death, extension of the process to the bronchi. When thisl 
happens there is no euthanasia; death is the slowest and mosfei 
painful of suffocations, and only when septicaemia to the poinl 
of stupefaction is present at the same time docs the child e 
cape a horrible amount of suffering:." 

In favor of early tracheotomy the unquestiona ble fact is 1 
urged that, in the words of Trousseau, "the earlier the opera-J 
tion is performed the greater are the chances of success," and 4 
that the danger of the unexpectedly rapid occurrence of fatall 
asphyxia is thereby avoided. On the other hand it is arguedl 
that in a certain proportion of cases i-ecovery does take place! 
without operation, and that when the patient can be vigilantly* 
watched and the operator can be promptly summoned in casol 
of need, medical treatment should first be tried, and the opera- J 
tion performed only when asphj'xia is imminent. Thisque^l 
tion must be decided in each particular case by a due oonsid-^ 
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eration of the circumstances attending it. That an ernor in 
the direction of unnecessary earliness is a safer one than that 
of too grreat procrastination, has been illustrated in many mel- 
ancholy instances. Now that the alternative of intubation is 
available, manj- of the perplexities which formerly beset the 
ohysieian in making this decision are happily removud. 

Another indication for the early performance of tracheo- 
tomy has lately been suggested which will, in my opinion, 
assume greater prominence the more our knowledge of the 
pathology and treatment of the disease is perfected. Mr. W. 
W. Cheyne,' in y-iew of the pathological fact that "in almost 
all cases the membrane appears fii-st in the larjTix and spreads 
thence continuously down the trachea," proposes that trache- 
otomy be performed with the greatest possible antiseptic pre- 
cautions as soon as it is e%ident that there is a membranous 
' affection of the larj-nx, with the object of preventing, by suita- 
ble disinfectant treatment applied through the tracheal open- 
ing to the mucous membrane of the larynx and trachea, the 
downward spread of the diphtheritic process. In onler to 
accomplish this it is necessary that the trachea be opened 
more freely than is usual, so that through the opening the 
interior of the trachea may be inspected and antiseptic appli- 
cations may be made upward into the larynx and over the 
mucous membrane of the trachea. The details of one case are 
given, in which by removing the advancing membrane in the 
trachea by dissecting forceps and sponging the surface with a 
1 in 500 solution of bichloride of mercury, its progrt'ss was 
arrested. 

A dilfer-ent application of the same principle is reported by 
Roser.* At the Marburg surgical clinic the cannula used in 
tracheotomy has been surrounded «ith an antiseptic tampon 
prepared in the following manner: The cannula is wound with 
a muslin bandage which has first been moistened with a solu- 

' British ai(NUc«IJc.umi>), Mamh .1. ItWT. p. :m. 
■Bevne Mene. diw Mai. dc t'Eiif., June. 188N. 
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tion of sublimate. While it is still moist it is sprinkled with \ 
powdered iodoform. This, when dry, forms ji crust which ad- I 
heres to the cannula. When the instrument thus prepared is I 
inserted into the trachea, the muslin swells ag'ain and forms a I 
tampon. Its calibre must be such as to exactly Bll the trachea, | 
Thus is constituted an antiseptic barrier which the advancingr J 
diphtheritic process cannot pass. It is left in the trachea two J 
days, and is then replaced by a fresh one, which is left until th» 1 
fifth day. Of forty-seven tracheotomized diphtheritic patients I 
thus treated during the past three years there have been fifty- ! 
three per cent, of recoveries. 

The Operation. 

The high operation, in which the openmg is made into the'l 
upper portion of the trachea, is now generally preferred as the J 
easier, safer and more expeditious one. 

The patient, wrapped in a blanket, should be laid on bia I 
back on a table so placed that his left side shall be toward the I 
window or artificial Ught, and his neck should be extended bfl 
having placed under it an ordinary wine-bottle wrapped in a J 
napkin. 

Then chloroform should be given, unless the patient is 1 
already asphyxiated or narcotized by septic-poisoning. 

The operator should stand to the right of the patient. 

An incision through the akin should be made downward 
from the cricoid cartdage exactly in the median hne for one 
and one-half inches, or more, if necessary. 

The tissues should then, under ordinarj' circumstances, bal 
carefully and deliberately dissected down to the trachea, thel 
edges of the wound being separated by letractors, and vessels 1 
being avoided and put aside. 

If the isthmus of the thyroid body is unusually high, it may I 
be displaced downward, the muscular and ligamentous bandsfl 
by which it is attached to the hyoid bone and thyroid carti-^ 
lage above having first been divided with curved scissors on| 
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either side of the incision opposite the first ring of the trachea.' 
"But in the immense majority of cases," saj'sSann^, "this por- 
tion of the gland is only a tliin strip which passes unnoticed." 



Fio. «.— P1leber'« Retractor. 



AJl bleeding should be arrested by the forceps, clamps or 
ligature before the trachea is opened. Then the point of the 
knife should be carried into the trachea, and the two or three 
upper rings divided. 




Fto. »,— Double Ti 

The opening of the trachea is announced bv the escape of 
air. Fragments of false membrane sometimes present them- 
Belvesat theopeningand are coughed out, or maybe extracted 
by forceps. It is often advisable, before introducing the can- 




nula, to excite coughing by inserting a feather downward into 
the trachea, that blood, mucus or fragments of false mem- 
brane may be expelled. 

' Dr. J. A. Wyeth : "A Tent Book OD Sorgory," p. M8, 
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The cannula may be introtluced by using the nail of thi 
left iudex-finger as a guide into the tracheal incision, or byfl 
the aid of the dilator. DifflcuUies in doing this should ' 
overcome by repeated gentle elforts, l>iit never by force. 

A rapid operation is practiced and described by Sannfi,*^ 
and advocated by Renault.' The trachea is grasped by its 
sides at the level of the thyroid cartilage, between the thumb 
and middle fingers of the left hand, white the index-flngvt- of 
that hand finds the cricoid cartilage, the Unger-nall being 
placed upon its lower border. This hand must not be remove^ 
until the cannula has been inserted. 

The incision having been made through the skin downward 
from the point Indicated by the finger-nail, a few additional 
strokes of the knife bring one to the trachea. The bleeding k 
not usually of any importance in this situation. The Iraehejt 
being felt by the left index-finger, is punctured and incised! 
Then the cannula is taken in the right hand, and, guided i 
the left index-flnger, which remains in the wound, is i 
into the tracheal opening. 

In this operation the prompt insertion of the cannula i 
relied upon to arrest the haemorrhage; but this prumptned 
requires that the operator be expert in tracheotomy. £lzcep4 
when the rapid completion of the operation is especially called 
for, the more deliberate method should be preferred. 

To prevent infection of the wound it should be spongi 
with an antiseptic solution before the trachea is incised, an) 
at the completion of the operation should be dusted with iodo 
form and dressed with two thicknesses of linen, which should 
be moistened every hour with a solution of the bichloride ol 
mercury (one in two thousand). 

In the after-treatment it is very important that the air ol 
the room be kept at a proper and uniform degree of wariuth 
and moisture. The diffusion through it of unirritating anti- 
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septic \'apors, such as have already been referi-ed to (page I9T), 
is a valuable addition. 

The tube must be vigilantly and intelligently watched. 
Whenever it becomes obstructed b.v the discharges or frag- 
ments of false membrane, the inner tube must be w^thd^aw^l 
and cleansed. 

The use of mild antiseptic atomized solutions administered 
with the inspired air through the tube may be practiced. 
The spray of carbolic acid and lime water (page 215) is es- 
pecially appropriate. Mild solutions of borax or boracic acid 
may be similarly used, or insufflations of iodoform, as referred 
to on page ISG. 

If there is false membrane below the tube, the frequent in- 




Fio. W.— TrouaSMU' 



troduction of solutions of trypsin or papayotin in spray, or by 
means of a slender quill, may be resorted to. 

Tlie dislodginent and removal of obstructing membrane 
below the tube has in some cases been effected by means of 
forceps or the croup-brush, or an instrument which is made by 
Hurrounding the end of a soft flexible urethral catheter with a 
ring five or six millimetres in diameter.' 

After the expiratitin of twenty-four hours from the opera- 
tion, and at such subsequent intervals as are requisite, the 
cannula should be removed to facilitate the ejection of ac- 
cumulated matter from the trachea and the inspection and 
dressing of the wound. 

When air liegins to pass thi-ough the larynx, the cannula 
may be removed for a short time, which may be repeated and 
the time extended aa the patient becomes more able to d 
' Roaer, Loo. oit. 
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pense with it, until it is finally removed altogether. Tb* lenj 
of lime from the first insertion to the final remo\-al ol 
cannula varies very greatly in different cases. In a 1 
majority of all cases this period does not exceed eight dayi 
but in some instances it is several months or even years. 

The Treatment of Diphthekitic Paralysis. 

Since diphtheritic paralysis is due to the immediate i 
remote effect upon the nervous system of the diphthei 
poison, and since it usually disappears pari passti with tU 
accompanying ancemia, the measures especially indicated i 
its treatment are those which tend to counteract the fi 
and remove the latter. These are rest, fresh air and a restore 
tive regimen. Among drugs the tincture of the chloride < 
iron, the actions of which as a ha?mic restorative, a stimu] 
tonic, and an eminently efficient antidote to the debilitatin 
poison of diphtheria have been elsewhere referred to, i: 
comparably the most useful. My own experience in the t 
ment of quite a large number of cases has furnished a strikj 
illustration of this fact. The medicinal treatment of 1 
cases has iiivai-iably consisted mainly in the continued I 
quent administration of iron by one of the formulffi given on 
page 220. The rapidity with which the paralysis has disap- 
peared, even in some grave cases, has been remarkable. 

The tendency of the atTection, in the great majority of casi 
to early recovery, and, even in the more severe and persistei 
ones, to an ultimate restoration of fimction, which is oft€ 
rapid when it has once commenced, would naturally lead 1 
the attributing of special curative virtues to whatever dn 
or method of treatment might chance to have been employed 
Hence strychnine and electricity have received a large mec 
of credit for many recoveries. 

With regard to the beneficial effect of electricity experiei 
and opinions differ. Dr. A. D. Rockwell, of this citj', infon 
me thaL according to his experience in a considerable numb< 
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of cases it has seemed to shorten the duration of the affection. 
Seoligmullei'' attaches much importance to its use. The con- 
stant current should be employed. When tho velum palati is 
affected the positive pole shouUI be placed on the nucha, the 
negative one under the inferior maxilla; in ocular paralysis, 
the positive pole on the nucha, and tho negative in the vicinity 
of the paralyzed muscles; in paralysis of the lower extremities, 
the positive over the lumbar region and the negative over the 
nerves which are to be excited. Gowers ' recommends the use, 
in severe cases, of the voltaic current, slowly interrupted, in 
such strength, if possible, as will cause the affected muscles to 
contract; but in the case of children the use of a weaker cur- 
rent is far preferable to the exciting of distress and alarm by 
a stronger one, " since the utmost good that electricity can do 
is verj- small compared with the harmful influence of a daily 
fright." Gentle friction or massage over the affeetftl region 
often seems to be beneficial, but any \-iolent or fatiguing pro- 
cedurtsi of the kind are sti-ongly contra-indicated. 

Strychnine in small doses may doubtless render valuable 
service in aiding to restore the tone and activity of the diges- 
tive organs. Gowers' says that while it sometimes seems to 
be of sci-vice " it is certainly powerless to neutralize the mor- 
bid process in its early stage's, and seems to be without influ- 
ence on the spread of the disease. Moreover it is not wise to 
give large doses of a drug that stimulates the nerve-cells so 
powerfully." In cases of extreme paralysis of the muscles ot 
deglutition and respiration, its hypodermic use has seemed to 
be beneficial. Reinanl,' reports a favorable result of the daily 
mjection of one milligramme {^ grain) of sulphate of strych- 
nia in a desperate case of general diphtheritic paralysis in- 
volving the nmscles of respiration. After the first injection 
respiration w:i8 easier, and a cure was effected in fifteen days. 

'E. Atllerr Med. ChinirR. Riindxchau. No. 4. 1886. 

' Diiieiises of the Nervous System, [). 12M6. 

' Ux-. pit. 

' Ueutsctte Ued. Wochcim-hrift, 1»85, No. 9. 
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Dr. W. H. Thomson ' has found the recourse to strj- 
nia and electricity very disappointing; but he states tl 
topical irritants seera occasionally to be quite uffectivi*. 
palatine and pharyngeal paralj'sis he brushes the \ 
every few hours with a paste of black pepper and honey, 
a view to awakening their lost reflex excitability. In para] 
sis of the limbs, trunk, etc., he has the parts enveloped t 
a day in a pack of infusion of capsicum of the strength 
drachm of the powder to a pint of boiling water, the appli 
tion to last from ten to twenty minutes. 

The difficulty of deglutition is, in some cases, one of the mi 
serious complications to ovei-come. When the paralysis ii 
the palate, solid or semi-solid food can be swallowed : but w! 
the muscles of the pharynx and upper part of the larj-nx 
affected, with insensibility' of the epiglottis, the admiiiisterii 
of food by the oniinary means becomes dangerous or im; 
bk' from its tendency to enter the larynx. In such cases r 
must be had to the ceaophageal tube or a large catheter 
rectal enemas. The necessity of giving nourishment by oi 
or h6th of these methods is imperative in order to avoid t) 
danger of exhaustion. 

In the case of serious dyspnoea and danger of suffocatii 
from the accumulation of mucus in the bronchial tubes 
paralysis of the respiratory muscles, resort to artiflcial ns 
tion may tide the patient over a dangerous emergency. 
W. H. Thomson suggests that in such cas^s the treatmeni 
which is so successful in cases of bronchial palsy be tried. 
"The patient sliou Id bo letdown on his hands from the bed 
with his head down, and encouraged to cough, and frequently 
a short recourse to this measure will result in expelling 
quantity of suffocative fluids from the trachea with great relii 
to the respiration for some time." In such cases the applica- 
tion of the faradic ciiiTent to the skin of the back of tlie chest 
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■ Medical News, June 4, 1888, p. 035. 
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with a view to the reflex stimulation of the respiratory centre 
has been found promptly serviceable bj' Duchenne.' 

For the sudden heart-failui-e which sometimes occurs in the 
first or second week of diphtheria, all remedies are too often 
unavailing-. The patient must Iw kept strictly quiet in the 
recumbent position. A hot poultice, over which mustard has 
been dusted, should be applied over the cardiac region. Warm 
stimulatinf? applicsvtions and rubbing should be kept up over 
the exti-emities. Brandy orwhiskey should at once be given 
hypodemiically, and small doses of digitalis may be given in 
the same manner. Faradization over the cardiac region is 
recommended by Duchenue as a powerful cardiac stimulant 
under such circumstances. Ammonia, camphor, musk, and 
other stimulants are recommended, but are of doubtful utility, 
especially as the tolerance of the stomach for drug^ and food 
is usually verj' limited, and should lie carefully economized. I 
have seen small doses of colTee and of beef-juice, and cham- 
pagne given pit'tty freely, well retained and beneficial. By 
the judicious use of the measures referred to, the p.atient may 
sometimes be carried through an alarming- emergency, thoug:h 
too often their good effect is only transient. 

The milder forms of cardiac paralysis, which usually appear 
at a later i>eriod in connection with other forms of diphtheritic 
palsy, m;iy be treated by the remedies which have been already 
referred to as apprupmte for that condition, with the addition 
of small doses of digitalis; and the special danger of any ^-io- 
lent exertion or even of suddenly rising from the recumbent 
position should always be borne in mind. 

Diphtheritic CoKjuNcnvms. 
In the treatment of diphtheritic conjimctivitis, the follow- 
ing measures aiv indicated : 

In the first stage, small pieces of lint, cooled on a block of 
ice, should be laid over the eye and changed every minute or 
'"Selectlona from the Workeof Pnehennei,'' by Dr. Poore, p. 850, 
17 
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two; in the second stag-e warm or moderately cold applica- 
tions should be used according to the sensations of the patient. 

Antiseptic solutions, such as mercuric bichloride (1 in 8000), 
carbolic acid (30 minims to the pint), or boric acid (one to four 
drachms to the pint) should be dropped into the eye hourh'. 
The most thorough cleanliness must also be maintained by 
irrigation with the same or weaker solutions, used warm or 
tepid. Dusting iodoform into the eye has been recommended. 

In the third stage astringent solutions, as of nitrate of 
silver (5 — 10 grains to the ounce), or tannin (20 g'rains to the 
ounce) applied once or twice a day are useful. 

In case of great pressure upon the cornea from the swell- 
ing of the eyeUd, canthoplasty should be performed. 

The greatest care must be taken to prevent the infection 
of the sound eye, by protecting it with an impermeable cover- 
ing. 

Cutaneous Diphtheria. 

The ordinary forms of cutaneous diphtheria usually recover 
rapidly when simply kept clean, dusted over with iodoform, 
and covered with lint, which is kept moistened with a mild 
antiseptic solution, as of bichloride or carbolic acid. 

The more serious forms of wound-diphtheria, which some- 
times occur in hospitals, should be treated on the same princi- 
ples as hospital gangrene. The false membrane and necrosed 
tissues should first be destroyed or removed. This may be 
done by means of the galvano-cautery; or they may be dis- 
sected away as completely as possible, after which bromine is 
applied, and then the wound is covered with iodoform, and 
dressed antiseptically. 




A RECENT contribution to the etiology of diphtheria ' by 
MM. Roux and Yersin of tlie Pasteur Institute), Paris, has 
reached me too late tor its statements to be incorporatt^d into 
the chapter on that subject; but those statements are, prima 
facie, so important in view of the corroboration which they 
furnish to previous observations which havo been referred to 
in that chapter, that a summarj' of Ihem is here appended. 

MM. Roux and Yersm have found the bacillus of Klebs and 
LoetHer (described on page 37) in the false membranes in every 
one of fifteen cases of human diphtheria examined by them. 
They have isolated it in pure cultures by methods nearly iden- 
tical with those of Loeffler. They state that it is fi-eely repro- 
duced ia the absence of air, but less energetically than in its 
presence. It maintains its vitahty for a long time in nutritive 
media, having been thus preserved for more than six months 
in tubes hermetically sealed. 

The cultures made by the authors have been more active 
than were those of Loeffler, the effect of their inoculation into 
animals having been more uniform and more fatal, but Wi most 
other respects tlie ri'sulta of their experiments have been iden- 
tical with those described by him. 

In inoculations of the culture upon mucous membranes they 
have found it necessary to flrst excoriate them ; merely smear- 
ing it over healthy mucous membranes produces no result. 

' " Contribution ft I'fitude de la nijilith^rie, par E. Roux et A. 'Ser- 
ein," AiinaJ^s de rintititut PuHteur. Doceiiihre, ViSS. 
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The affection produced by inoculations in the trachea of the ] 
rabbit strikingly recalls the features of human croup — conges- I 
tion of the mucous membrane, false membrane, oedematous i 
swelling of the tissues and the glands of the neck, dyspnoea, J 
stridulous breathing, asphyxia. 

Injections of the culture beneath the skin of pigeons, rab- 1 
bits and guinea-pigs, in sufficient quantity, caused their death J 
in from thirty-six houi-s to five days, the period varying accord- 
ing to the susceptibility of the animal and the amount of the J 
culture introduced. In the rabbit the autopsy showed at the J 
point of inoculation an extensive cedema inflltrating a tissue! 
indurated with hemorrhagic points, swelling of glands, C( 
gestion of the omentum and meaenterj', with small ecchynios 
along the vessels; the liver friable, of a yellow tint, and thOLl 
seat of a grayish degeneration. In giiinea-pigs, which are thel 
most susceptible to the action of the bacillus of diphtheria, tbefl 
post-mortem lesions consisted in a grayish membranous coat- J 
ing at the point of inoculation, a gelatinous oedema of greater % 
or less extent, a general dilatation of blood-vessels, congestion 
of glands and internal organs, especially of the suprarenal 
capsules, the pleura? being often filled with a serous elfusion 
and the pulmonary tissue sometimes in a state of splenization. 

After intravenous injections in rabbits of one cubic centi- 
metre of the culture, the animals usually died within sixty i 
hours. The lesions found at the autopsy were a general con- 
gestion of the abdominal orguns, dilatation of vessels, swelling] 
of glands, acute nephritis, and the hepatic degeneration alreadyM 
referred to. 

Is the bacillus from a very infectious case of human dipb>^ 
theria more active than those from a benign case ? Withoui 
being able to definitively answer that question, the authorsl 
state that a culture from the false membrane of a very beni^^l 
case was found to be very active when inoculated into rabhit« 

Prom the results of a large number of careful examinationi 
the authors confirm the observations of Loeffler and othen 
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that the bacillus of diplithpria is to he found only in the false 
membranes and at the point of inoculation, and never in the 
blood or the organs, except transiently and accidentally {aa, 
for instance, within a few hours after intravenous injections) 
and it is never reproduced there. In rabbits, after in tnivenou8 
injection, the microbes had entirely disappeared within sixteen 
hours; yet the malady pursued its course, and the ra.bbits died 
in from thirty to thirty-six hours. 

Diphtheritic Paralysis. — MM. Koux and Yersin have been 
the first to succeed in experimentally producing diphtheritic 
paralysis in animals. They have produced this result by in- 
tratracheal, subcutaneous or intravenous inoculations in nu- 
merous instances in which the animal did not succumb to a too 
rapid intoxication. Paralysis commenced in a pigeon three 
weeks after inoculation in the pharynx, when the false mem- 
branes had disappeaivd and the animal seemed to have com- 
pletely recovei"ed. The powerlessness of the feet and the wings 
was almost complete. When this muscular feebleness had 
continued for a week there was an amelioration in the move- 
ments of the feet, but the rabbit died five weeks after the in- 
oculation. The autopsy showed no lesion, either of the articu- 
lations or of the nervous system, to accoimt for the symptoms. 
Many of the localizations which occur in human diphtheritic 
paralysis were obser\'ed in various cases. In rabbits the first 
invasion of the paralysis was usually by the posterior extrem- 
ities, and it progressed so rapidly that in a day or two it 
affected the whole body, and the animal died by failure of the 
respiration or of the heart's action. In rarer instances the 
paralysis in rabbits began in the muscles of the neck, the rab- 
bit being unable to raise the head from the ground, or in the 
larynx, causing hoarseness of the voice. The authors remark: 
" The occurrence of these paralyses, following the introduction 
of the microbe of Klehs and LooRIer, completes the resemblance 
of the experimental disease to the natural malady, and estah- 
hshes with certainty the specific rfile of that bacillus." 
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The Diphtheritic Poison. — The truth of the conclusion 1 
which has been readied by Loeffler and othei-s that the bacillus ^ 
exerts its morbific effect by means of an active poison which 
is produced by the microbe at the seat of the local affection 
and thence diffused through the system, has also been demon- 
strated by the experiments of MM. Roux and Yersin. They 
have done this, not by isolating the poison, hut by pursuing 
the following method: Filtering through poi-celain a pure 
culture of the bacillus in bouillon of veal, which is seven days' 
old, all the microbes are retained by the filter, and the Uquid 
obtained is perfectly limpid and slightly acid. If this liquid 
is introduced in doses of from two to four cubic centimetres 
beneath the skin of animals, it does not make them ill. If, 
however, a dose of 35 c.c. is injected into the peritoneal cavity ■ 
of a guinea-pig or the veins of a rabbit, the animal for a time I 
appears to be well, but after two or three days becomes inquiet 
and trembles, is increasingly feeble, is seized with a profuse 
diarrhcea, the respiration becomes labored and irregular, he 
is no longer able to move, and dies without convulsions five ' 
or six hours after the commencement of the symptoms. A 1 
guinea-pig which has received 35 c.c. of the same liquid into J 
the peritoneum dies after about ten hours, having experienced I 
great difficulty in respiration. The autopsy shows the chai> I 
acteristic congestion of the viscera, especially the kidneys and 
the suprarenal capsules, and there is often a pleuritic effusion. 
If quantities of the filtered liquid, varying from 1 c.c. to 2 cc, 
are introduced under the skin of guinea-pigs, they are presently ■ 
seized with the same sj'mptoms, and die in the same manner, I 
as those which have been inoculated with the living cultui-e^ 1 
after periods varying from twenty-four hours to three days, J 
according to the dose administered. The lesions are also the I 
same, except that false membrane is wanting. There is the J 
same cedema, the same indurated tissue at the point of inocu- ^ 
lation, the same hsemorrhagic congestion of the organs, espe- 1 
cially of the kidneys and the suprarenal capsules, and the same 
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pleuritic effusion. In short, "the malady — both symptoms 
and lesions — is comniunicated as certainly by the injection of 
the filtered poison as by the inoculation of the bacillus." 

The symptoms produced by the inoculations of the filtered 
fluid, vary according to the dose of the poison contained in the 
culture. In the case of a gruinea-pig dyspncea began on the 
Rfth day, and continued for a week; the respiration was dia^ 
phragmatic and jerking. When the animal was obliged to 
pun, the oppression became so great that he fell, almost as- 
phyxiated. These sv-mptoms amended gradually, and he re- 
covered. In rabbits the same commencement of the paralysis 
in the posterior extremities and its rapidly fatal generaliza- 
tion, which has been already described, occurred. When the 
intoxication is less severe, the paralysis may remain for some 
time limited to a group of muscles. 

Animals which, like rats and mice, are not affected by the 
inoculation of the bacilli, show the same resistance to the fil- 
tered poison. 

Is the diphtheritic poison an alkaloid or a diastase ? While 
not yet prepared to definitively answer that question, the au- 
thors state that the activity of the toxic matter is greatly 
diminished by heat, and also by exposure to the air — circum- 
stances which favor the latter hypothesis. 

The first part of a study of the etiology of diphtheria' by Dr. 
T. M. Prudden, which is very important both from the com- 
plt'teness and precision of its methods of investigation and the 
deflniteness of its results, appears just as this work is going 
to press. It consists of bacterial examinations, morphological 
and by cultures, in twenty-four fatal ca.ses of diphtheria. In 
most of the morphological examinations micrococci, usually 
in large numbers, wen> found in all parts of the false mem- 
branes, including their deeper layers, in the necrosed epithe- 
lium, in some instances in the lymph-spaces of the mucosa and 

'■■On the Etiolofryof Diphtheria," hy T. Mitt-hell Pmdden, M.D., 
Aineri<!Rn Jnum&l of the MedioiU 8cienc*«, April. IBHB, 
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submucosal and in one instance extending* deeply into the sub- 
mucous tissues, accompanied, when abundant, with necrosis. 
The cocci in the false membrane were accompanied by other 
bacteria, among which in some of the cases, are mentioned 
various forms of bacilli; but these are usually described as few, 
scattering, and limited to the more superficial portions of the 
false membranes. In two exceptional cases micrococci were 
wanting, and bacilli were numerous. 

In most of the cultures from the false membranes strepto- 
cocci, usually in great numbers, and, in some instances, in 
nearly pure cultures, appeared. The other bacteria, including 
the various forms of bacilli, were not uniformly present and 
were, in most cases, in much smaller numbers. In the two ex- 
ceptional instances already referred to (in which the larA'nx 
and trachea were lined with dense firm false membrane, but 
there was no false membrane in the pharjTix) no colonies of 
streptococci appeared in the cultures, but " short, stout, I'ound- 
end bacilli " were numerous. In seven cases, cultures of strep- 
tococci, in most instances pure, were developed from one or 
more of the internal organs, namely the kidneys, the spleen, 
the lungs and the liver. 

These observ^ations, as is remarked by the author, seem to 
point to the importance of the streptococcus. A study by him 
of its characters and life-history will be subsequently published. 
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ACUTE AND CHEONIO FORMS OF STE- 
NOSIS OF THE LAEYNX. 



The earliest record of catheterization of the larj'nx is found 
in the writings of Hippocmtca, who suggested that in cases of 
Inflamiuatory cynanche, .Tannuias should he carried into the 
throat along the jaws so that air might be drawn into the 
lungs. 

This suggestion was adopted by many of the ancient phy- 
sicians until the discover^' of bronchotomy (tracheotomy) by 
Asck'biades about a century before thu Christian era. Cathe- 
terization waa then lost sight of until 1780, when it was revived 
by Chaussier, who proposed the use of a laryngeal tube in the 
asphyxia of the new-born and to overcome obstruction due to 
disease. 

Several attempts were made about this time to retain a 
catheter in the larynx but were unsuccessful owing to the 
sensibility of the parts. 

Dissault in 1801, and many others after his time, appear to 
have had some measure of success in the treatment of laryn- 
geal stenosis by this method, particularly in adults. But the 
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retention of one end of a tube in the traehea, while the other 
protrudes either from the mouth or nose^ is obviously imprac- 
ticable in children. 

The first and only attempt before my own to use a short 
tube in the larynx, that would allow the epiglottis to close over 
it, was made by Bouchut in 1858. His failure after a limited 
trial was due principally to his extravagant claims for the 
new operation as a substitute for opening the trachea before 
he had any results to show, and to his bitter denunciation of 
Trousseau's pet operation, tracheotomy, which Bouchut 
claimed had considerably increased the death rate from croup 
instead of diminishing it. Personal enmities therefore played 
a more important part than the merits or demerits of the 
new procedure in determining the final decision of the Acad- 
emy against it. 

A verj' complete bibliography of this subject under the 
titles of catheterization of the larynx, tubage of the glottis, 
and intubation will be found in a paper by Dr. Dillon Brown 
in the Transactions of the 9th International Medical Congress, 
section on Diseases of Children. 



DESCRIPTION OP INTUBATION INSTRUMENTS. 

A set of instruments for children, under the age of puberty, 
consists of six tubes (1) of different sizes and varying in length 
from one and a half to two and a half inches; an introducer, 
(fig. 2), an extractor, (fig. 3), a mouth gag[ (fig. 4), and scale 
of years (fig. 5). Each tube is provided with a separate ob- 
turator for the purpose of attaching it to the introducer and, 
by projecting somewhat beyond the distal extremity, produces 
a probe-point which prevents injury to the tissues on the de 
tachment of pseudo-membrane during the operation. The 
numbei's on the scale (fig. 5) represent years, and indicate ap- 
proximately the ages for which the corresponding tubes are 
suitable. 
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The smallest tube when applied to the scale will reach the 
line marked 1, and is suitable for children of one year and 
under. In children of fifteen months, small for n,ge, this size is 
preferable to the two-^^ear size, and it can be used at eighteen 
months, or even two years, without the slightest danger of 
passing through, but is apt to be coughed out. The next size, 
which reaches the line on the scale marked 2, is intended for 
children between one and two ^^ears, but can also be used at 
two and a half or three years with objection referred to above. 
The third size, marked 3-4 on the scale, should be used in cases 
over two and up to four years, and so on. The female larj^nx 
in children as well as in adults is smaller than the male, which 
should also be considered in selecting the proper tube to be 
used. 

Owing to the rapid increase in tlie size of the larynx at the 
age of puberty, the string should be left attached to the largest 
tube when used after this period of life. 

In measuring the tubes to select the proper size, the heads 
are of course included. 

The tube indicated b^' the scale of years, is never too large 
to pass through any form of acute stenosis, except in rare 
cases of extreme subglottic infiltration of the mucous mem- 
brane, in which a smaller size may have to be used. Fig. 6 
shows a specimen of this kind, with cross section through cri- 
coid cartilage less than a quarter of an inch below the vocal 
cords. To pass the proper sized tube through a stricture of 
this nature, surrounded as it is by an unyielding cartilaginous 
ring, requires more or less force, and these are the only cases 
in which it is justifiable. 

Fig. 7 represents the normal lumen of the subglottic 
division of the larynx from a child of the same age, and Fig. 
8 a section from the trachea of the same showing the great 
ditference in the caliber of the air passage at these points. 

I have used the 5-7 tube at two years of age either to ob- 
tain the benefit of the increased length or larger head, and 
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this caa be adopted where there is pseudo-membrane produc- 
ing' obstruction at the lower extremttj' or swollen tissue over- 
lappinf^ the head of the smaller tube. Greater interference 
with deglutition and the danger of ulceration if the tube be 
long retained, are the only objections to this plan. .iVll such 
indications could l)e met bj' a gi-eater variety of tubes. 

When the proper tube for the case to be operated on has 
been selected, a strong thread of silk or linen is passed through 
the small eyelet intended for this purpose, and the ends tied 
together. Braided silk is the best, as it will not unravel if one 
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strand should cut and thus block the opening, which sometimes 
happens with the twisted variety. Leaving this strmg too 
short has been the cause of much annoyance to several opera- 
tors and alann to the friends of the patient by allowing the 
tube, when placed in the oesophagus, to slip into the stomach, 
which it quickly does if the malposition be not recognized. 
This accident can always be avoided by leaving the thread 
long enough to reach the stomach and still leave a portion 
protruding from the mouth. The obturator is then screwed 
Hrmly on the introducer to pnivent the tube from rotating 
while bi'irg inserted, which would be liable to brine the pos- 
terior projecting portion of the dange under the epiglottis. 
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The upper end of the tube is curved backward and the shouldi 
removed anteriorly to allow greater freedom to the epigloti 
during the act uf swallowing. 

The long diameter of the tube when applied and ready for 
use, should be in a line with the handle of the introducing in- 
strument. If found to turn too far, as usually happens aft«r 
considerable use, a washer of writing paper, of one or more 
thicknesses, is sufficient to hold the obturator in the proper 
position. If the lower extremity of the obturator does 
project far enough beyond the tube to make a smooth bhinl 
point, it will be found that the thread is too thick or is net 
the groove corresponding to the hole in the tube. In most 
the instruments made at present, the eyelet is in the left an*] 
terior part of the shoulder, which removes this diEBculty. 

Indications for Intubation. — The indications for intui 
tion are the same as for tracheotomy. There is no reasom 
why one should be performed earlier than the other. The 
ginning of tlie third or suffocative stage is the proper time 
interfere. This is marked by more or less sinking in of tl 
jielding portions of the chest, lower ribs and sternum, epistemat] 
notch, and supra-clavicular regions with inspiration. It 
simply that air cannot gain admission to the lungs in sufficieoi 
quantity to fill the partial vacuum created by the expansian' 
of the chest, and the walls recede imder the weight of the at- 
mosphere. It is more marked in very young or rachitic chil- 
dren owing to the greater elasticity of the i-ibs. But it should 
be remembered that this symptom is not peculiar to stenosift. 
of the larynx and trachea, as it is produced to a lesser degree: 
by obstruction in any part of the lespiratoiy tract that intei 
feres with the free inflation of the lungs. It is found in capil- 
lary bronchitis, extensive deposits of pseudo-membrane in thi 
bronchi, atelectasis, and to some extent even in broacho-pni 
monia. Recessions at the root of the neck are more significant 
than those below, as the violent contractions of the diaphragm 
aid in drawing in the free border of the ribs and sternum. 
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When recessions are marked there is little or no respira- 
toiy murmur over the posterior puii.iun or the chest, but this 
symptom is not always available owing to the laryngeal 
stridor. 

Atelectasis with «i[c«8sive quantity of blood in the lungs, 
as would naturally be expected, is the result of death fi-om ob- 
struction in the larynx, but there are exceptions to this rule, 
and these organs are occasionally found distendod with air 
and containing less than the normal auiount of blood, I'his 
acute general emphysema, which produces bulging of the 
parts that usually recede, is caused by greater impediment to 
expiration than inspiration, and air accumulates in the lungs 
in the same manner as in spasmodic asthma. It is not com- 
mon in croup, but is worth remembering. It is also occasion- 
ally found in capillary bronchitis. 

The downward movement of the larynx with inspiration is 
pathognomonic of serious obstruction in this organ, and is also 
the result of atmospheric pressure, the air being prevented 
from entering with sufficient rapidity to Hll the partial vacuum 
below. It is readily detected in adults, but not so in children, 
owing to the deeper situation of the lai-ynx in the latter. 

This symptom is not present in stenosis of the trachea, 
owing to the great elasticity of this tube, which permits of 
considerable motion on itself without displacing the larynx. 

Abiding cyanosis is too late a symptom to wait for, and, 
besides, it is uncertain, as fatal obstruction may exist in the 
glottis with extreme pallor of the surface, Tliis pallor of 
asphyxia is produced by the excessive quantity of blood drawn 
into and stored in the lutigs by the cupping-glass action of In- 
spiration when the air is almost excluded. The blood in the 
cutaneous capillaries is thus reduced to a minimum, and this, 
although highly charged with carbonic acid, only ser\'es to 
inci'eaHti the paleness, on the principle that the addition of a 
little blue makes a clearer white. 

'Ilie temporarj- cyanosis which comes and goes with the 
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paroxysmal dyspna?a of the second stage of croup is of ntw 
particular signillcaiico. 

Children seldom remain long in one jxisition when suffering " 
severely from want of breath, and continued restlessness, if 
consciousness be unimpaired, is therefore an important indica- 
tion that it is time to afford relief. 

As far as the necessity for intubation is concerned, it matij 
tcis httle as to the nature of the obstruction provided it be in ' 
the larjTix and not a foreijm hody. It may be croup, simple 
laryngitis, oedema of the glottis, paralysis, spasm, or even a 
neoplasm. In the latter it will tide over the immediate danger! 
of asphyxia, and leave more breathing room to facilitate t 
radical operation. 

Method of Operating.— The nurse or person who holds the 
child should be seated on a soUd chair with low back, and the 
patient placed on the lap with head resting on left shoulder of 
nurse in order to leave the gag free. The bunds can either 
be held, or, still better, secured by the sides by a towel or sheet 
passed around the body and left in that position until the tubej 
is inserted and the string removed. Fastening the hands ii 
front of the chest or thick garments in the same location ren- 
ders it more difficult to depress the handle of the introduce 
sufHciently to carry the tube over the doi-sum of the tongue. 

The gag (fig. 4) is then inserted well back behind or be- " 
tween the teeth in the left angle of the mouth and opened 
widelj', care being taken not to do it too suddenly or to use 
too much force. In children who have not at least one bi- 
cuspid on the left side, the gag should not be used, as it slips J 
forward on the gums, and, besides being in the way, is liable t< 
injure the incisor teeth. There is little difficulty in these c 
in keeping the mouth sufficiently open with the finger, if < 
ried far enough to the patient's right to be out of range of tin 
front teeth. Allowing the child to compress the Qngei* 1 
tween the gums for a few seconds until the jaws relax, befori 
carrying it into the fauces, avoids the necessity for using forcal 
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The Denhardt gag, which is the one shown in the cut, holds 
better than the one originally devised by the author, the 
handle of which pi-ojecta downward and is liable to be knocked 
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and patient nHtb gag In pmJtlan. 



out of place by coming in contact with the shoulder in the 
movements of the child's head. 

An assistant stands behind ttie patient and holds the head 
firmly by placing one hand on cither side, and at the same 
time slightly elevates the chin. The person wtio holds the 
IS 
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Lead, if witfaoat any expenopoe^ siiKCili '>t r^ii!s;;«Hi not to 
Ur^'L tLiEr ga^. as this, if prc«periT ^iiMntc^ ryfiA.iTs =cii» hoLd bv 
tlrtT press&r*: of ibe t<*th. 

TL^ operator stands in fnocii -i^ ii»e jaunan hi? [dills' the 
introorjicer li^tiy between the tfci2r:b az*i ±Lr>*r5' oC zhn nrfit 
hand. th*r thumb resting on the tpj^r? s:Lrfii«' -^^ ifit* iukndie 
just behind the knob that series to o^'i;iMciL. ihi^ iti?«f uui the 
mdex filler in front of the tiigger saijif»;«n -ESMrsK^kth. 

Held ui this manner it is hnpaasaKk- lo -s^e focw- •^nc-o^ to 
make a false passage, while if fimi]y ^rksptd zsl ^be h^iLQd the 
be^nner may, mMxmscioiisly, exert sd&camt fonce to Li&c^rate 
the tissyes. 

The index finger of .the left hand is carrvd w^Q down in 
the pliar^-nx or beginning of oesophagus and then brought 
forward in the median line, raisang and fixing the epiglottis, 
while the tube is guided along beside it into the iSkrynx. If 
any difficulty is experienced in locating the ef^giottts^ it is 
better to search for the cavity of the larynx, a cml de sac into 
which the tip of the finger readily enters and which cannot be 
mistaken for anything else. Once in this cavity the epiglottis 
must be in front of the finger and the latter is then raised and 
pressed towards the patient s right to leave roMn for the tube 
to f jass beside it. The distal extremity of the tube should be 
kept in contact with the finger, and even directing it a little 
obliquely towards the right side of the larynx is necessary to 
get mside the left arr-epiglottic fold, eqiecially in very yoiuig 
children. 

The handle of the introducer is held close to the patient*s 
chest in the beginning of the operation, and rapidly raised as 
soon as the lower end of the tube has passed behind the epi- 
glottis, otherwise it wUl slip over the larynx into the oesopha- 
gus. 

Some operators hold the introducing instrument in the 
horizontal position until the tube is well back in the fauces, 
and then swing it around to the middle line and complete the 
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operation in the usual manner. The beginner is liable to for- 
get the latter movement, which is the only objection to this 
plan. 

As soon as the cannula is inserted it is detachetl by press- 
ing for\vard the button on the upper surface of the handle 
with the thumb, while counter-pressure is made with the index 
finger on the trigger beneath. In removing the obturator — the 
joint in the shank of which is intended to facilitate this part 
of the operation — the movements required for insertion are 
reversed. To pi-event the tube from being also withdi'awn, 
the finger must be kept in contact with its shoulder cither on 
the side or posteriorly. 

The tulx' should be carried well down in the larynx before 
detaching it, other^^ise the lower aperture will bo left open 
and liable to strip off pseudo-membrane as it is subsequently 
pushed home with the finger. 

The gag is removed as soon as the tube is in place, but the 
string is allowed to remain long enough to be certain that the 
dyspncca is relieved and that no loose membrane exists in 
the lower portion of the trachea. In some cases the presence 
of the thread is desirable because it excites more cough, Avhich 
is necessary to expel accumulated secretions and to inflate 
any collapse of the lungs that may have taken place. In re- 
moving the string the finger must be re-inserted to hold the 
tube down, but the gag is rarely necessary, as children old 
enough to understand readily open the mouth for this purpose. 

In uithdraHing the tube the child is held in the same posi- 
tion, and the extractor is guided along the side of the finger, 
which is brought in contact with the head of the cannula and 
then pressed toward the patient's right in order to uncover 
the apertui-e and allow the instrument to enter in a straight 
line. Dr. Waxhani and others pass the extractor under the 
finger, that is. bi-tween it and the epiglottis, and intubate in 
the same manner. I have not tried this method and cannot 
therefore express an opinion as to its merits. No attempt at 



extraction sbouid be made until tlM- imk: ct? iii^ 'zuit s T**r, 
which can always be done no matter ik^w -Edsna'^ "at* -f^j-iI- 
iii)? of the epiglottis and ary-epigionac icuo^ na.^ !♦*. Xijx 
times the tL«ifeues have been hiotfnusc by rec*Bbif!fL LTHainTS" m 
remove a tute fn#m the larynx whkri: irh& «am«va*ir» -iis^. 
most likely in the bed or ejecUd, unxAssfirrtiL. ttm i ^-*sb«! 
during' the a<rt of vomiting', and throwE orL 

The tubal cough is characteristic, anc irb**L tm^ i^tri 
cannot be mistaken, but it sometimes ass;:z[iie«> » JLiitLrst* ir 
croupy quality from loose membrane bekra- cc c^^ikzciz^ 
tlss^jes above, and in such cases the presieiice ■:•' ii»t T;.">i- zi"25$ 
b«,' deraonstratrf^J by the sense of touch. 

To place a tube in the lar^-nx of a strugg'ltnr', cjxtfzz^ cLju. 
in the brief space of time that is compatible wiLh aSkJrty. is a 
difficult thing to do, and should not be att<esnpti»i. cxoept in 
cas*:* of emergency, without previous practice* on ibr cadaver. 
Tlicjse only who possess an extraordinary amoiunt of drxi«Tty 
combin<rd with coolne<>s will succeed without si<cL practice. 
Tl^ie operator has so many things to think of and so many 
movements to make with both hands, all in a few seconds, 
tliat unless he have had sufficient practice to make some of 
these movements to a certain extent automatic, be cannot 
opcmUi with safety to his patient or with credit to himselL 
The epiglottis must be found, raised and held in this position, 
as the tube is glided do\*Ti in contact with the finger, other- 
wise the operator does not know where it is; it must be slipped 
off at the right moment and held down while the obturator is 
withdrawn, all to be accomplished in ten seconds or less. It 
is this imiK>rtant element of time, therefore, that converts an 
othen^'ise simple operation into a very difficult one. 

Practice on the cadaver is within the reach of compara- 
tivelv few, but a larvnx from anv of the smaller animals can 
be procured by every one; and repeated practice on this, placed 
upright in the neck of a bottle or other convenient receptacle, 
is an excellent substitute. I have always advised those to 
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whom I have given practical instruction on this subject to 
continue this Idnd of practice at frequent intervals, because a 
few lossons on the cadaver are not sufficient to insure pro- 
ficiency and have only the advantage over this method of 
learning to operate in the same small space that exists in the 
living subject. 

Tht! larynx should be placed in the same position it occu- 
pied in the body, the operator going through the different 
steps of inserting and removing the tube solely by the sense of 
touch without watching his own movements, and when any 
obstacle is encountered holding the introducer or extractor in 
position until he investigate the cause of the difficulty. An 
hour's rehearsal of this kind just before going to remove a 
tube from a patient is of the greatest advantage, and gives an 
amount of confidence that contributes largely to a successful 
result. 

I have found the greatest difficulty in overcoming the 
habit, always adopted by beginners, of placing the thumb on 
the lever of the extractor while guiding it into the tube. The 
most expert operator cannot do this without running the risk 
of unconsciously Jiiaking slight pressure too soon, thus sepa- 
rating the nibs, which are very liable to seize some of the tis- 
sues as they close, besides othcnvise interfering with the 
success of the operation. The thumb should be constantly 
occupied by placing it on the upper surface of the handle until 
the instrument is introduced, then transferred to the lover and 
continuous pressure kept up while the tube is being removed. 
Intermittent pressure will allow the tube to drop off into the 
phar^'nx and possibly to enter the stomach. 

Intubation performed by an expert is an operation that 
may be witnessed by the most sympathetic mother without 
material shock to her ner\'ous system, while in the hands of 
the novice there are few operations more repulsive even to the 
uninterested spectator. A small percentnge of the amount 
of practice required to make a good marksman, billiard-player. 
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be req'jire»i- In cLijir«i Gzakr two vicars of a« :i 2* b*««!r to 
leave it in a^Ten dava^ 

run a greater part of its coarse fe^«:-!V rarrr^^f ':<- opifrative 
mterferecci?, the tube can be diSfKOsec wtih. earjer — sometzmes 
as soon as the secood or third dav. 

If the case be at such a dtstaikce as to naider it icsLposnbie 
to reach it in a reasonable time, it is safer, if {ffvcresEzn^ fav- 
orabiy, to leave the tiiN? in pci&itioa for seven or eisht days^ 
and the exceotions are few in which it wHl be neccasarv to re- 
insert it after this time. 

The tube should alwavs be removed on the recurrence of 
severe dyspoxa. t-ecause it is sometimes impassible to ascer- 
tain with certainty whether it be partially obstructed or not. 
The best evidence to the contrary is a good nespiratoir 
m-.irm.ir or numerous ral^s over the lower post^nior portion 
of th** ".imss. Even undrr these circumstances I have occa- 
sionallv found the lumen oi the tube Si»o«isIy encroached 
-pon by firmly adherent secretiiMis^ 
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In one case of this kind, complicated with extensive broncho- 
pneumonia to which the dyspncea was attributed, the tube 
wlien removed appeared to be completely occluded throufrh its 
whole len^h, yet an opening must have existed in it some- 
where. Had I found it in this condition on its removal after 
death I would certainly have attributed the fatal result to 
this cause. 

Such cases — and I have seen several similar ones — prove 
that sufTicient air to sustain life can be admitted tbrouj^h an ex- 
tremely small opening. The adhesion of tenacious secretions 
to the inside of the tube is more liable to occur in very young 
children, owing to their comparatively feeble power of cough- 
ing, and foi" the same reason they are more prone to pulmonaiy 
complications. In older children who are strong and can be 
induced to coug-h vig:oi'ously such accumulations are rare. 
They an' also favored by a high temperatui-e, which is usually 
attended with scanty secretion, and particularly if at the same 
time both nostrils are occluded, nece.ssitating mouth breath- 
ing. 

I have never known any serious diminution of the lumen of 
the tube to occur suddenly from secretions. It is a process 
that usually requires at least many hours and sometimes days. 

The development of a high temperature, especially if accom- 
panied with any considerable amount of bronchitis, on the third 
or fourth day, is a sufficient reason for removing the cannula, 
as it can sometimes bo permanently dispensed with as early 
as this, and even if left out for only a few hours without urgent 
dyspnoea, is of great benefit, as it affords an opportunity to 
unload the bronchi of secretions by permitting complete closure 
of the glottis and thus giving full effect to the act of cough- 
ing. In those cases that refuse nourishment after intubation 
or that cannot be induced to take a sufQcient i[uan1ity, it is 
useless to remove the tube for the purpose of feeding, unless it 
have been in long enough to give some reasonable hope that 
its further use will not be necessary, as it is difficult to con- 
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vinee children for some time that they can swallow any better 
than before. 

If no dyspnoea recui: in half an hour after the extraction of 
the tube, it is safe to leave the patient^ if not at too great a 
distance to be reached within two or three hours. 

Accidents and Dangers of Intubation. — The most serious 
of the accidents incident to this operation is apno^a from pro- 
longed attempts to introduce the tube. This can be avoided 
only by acquiring thorough familiarity with the use of the in- 
struments in the manner already pointed out. The beginner, 
unless he possess an unusual amount of coolness, is liable to 
forget that while his finger is in the throat, the patient cannot 
breathe, and that a fatal asphyxia may be produced in a ver\' 
few seconds. Ten seconds is the longest time that should be 
occupied in each attempt, if the child be suffering from urgent 
dyspnoKi at the time. If the finger be then removed from the 
mouth, and the patient be given a chance to get its breath, 
many failures to properly place the tube can be made without 
danger. 

The expert seldom requires more than five seconds to com- 
plete the operation, except in difficult casesy such as a very 
small mouth and thn>at, marked increase in the size of the 
tonsils, especially if chn>nK\ extreme tumefaction of the epi- 
glottis and ary-epiglottic fold which changes or obliterates 
the usual landmarks, and the struggles and resistance some- 
times offervil by older children when intractable. In the latter, 
although I have never had to resort to it« the administration 
of an atuesthetio would be less injurious than the exhaustion 
and cyauosis inducwi by a prv*Loaged struggle without it. 

If the tuN* has oaoe passjeii on the outside oC the larynx, 
and th:s is i\w\cttLSt\i before it is detached from the obturator. 
It IS us^'U^ss to try to rwtify the positivHi without first depress- 
ing the harxviLO of the uitrvvluvvr as in the beginning of the 
o^vrviitioiu N\\%i:5i^* ow.Vir to the lea^rth of the tube the palate 
art\^sts the iipwjirvt v,:ovt*::ient before the dbtal extremity 
r^Mohcs the A*vx*', v>f the iTvottAT opecia^. 
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In croup the ventricles of the larjiix are usually obliterated 
by swelling- of the tissues and covered over by the pseudo- 
membrane, and therefore seldoui offer any obstacle to the 
passage of the tube on the first introduction; but when the 
stenosis persists longer than usual and reintroduction becomes 
necessary, it is well to remember that this may be a source of 
obstruction. The tube once having entered a ventricle, a 
moderate amount of force is all that is necessaiy to make a 
false passage. I have known this accident to occur when the 
operator was unconscious of having used any force whatever. 

If the patient's head be thrown too far back, the tube may 
also be ari-ested by coming in contact with the anterior wall 
of the larjTix or trachea. 

Pushing down membrane before the tube is the most seri- 
ous of the unavoidable accidents attending this operation. 

It has happened in only three of my own two hundred and 
nine cases of croup, so far intubated, on the first introduction. 
In two of these apnuea was complete, and the tubes had to be 
removed immediately and were followed by complete casts of 
the trachea. In the thii-d case expiration only was seriously 
obstructed, and the tube was allowed to remain about ten 
minutes in order to allow the lungs to become fully inflated, 
and to make more room in the glottis for the passage of the 
pseudo-membranous mass. As traction was made on the 
thread, the patient was directed to cough, and with the sanie 
result as in the others. 

In none of these cases was the dyspnoea relieved in the 
least by the rejection of the membranes, and the immediate 
reintroduction of the tube was necessary in each. Had the ob- 
struction existed in the trachea, the relief would have been 
prompt, but it was in the glottis, whei-e the fibrinous exuda- 
tion remains long adherent and where the principal cause of 
the stenosis is the infiltration of the mucous membrane and 
underlying tissues and not the film of adventitious material 
on the surface. 



282 intl:batios in croup and other 

The tra«hea being so much larger than is required for thai 
free passage of air to and from the lungs that no amount oil 
fibrinous exudation, however thick, while still adherent, caul 
produce serious impediment to respiration, this accident caal 
only occur when a cast, or partial cast, lying loose in thai 
trachea accumulates before the tube in its downward course, or I 
the membrane being adherent above and detached below may! 
close around the distal extremity of the tube, and partially or J 
completely suspend expiration. I have had three deaths froml 
the latter cause in two hundred and nine cases, occurring froml 
one to three days after intubation. In two of these the pi-ei 
ence of membrane below the tube was reco^ized immediately! 
after the operation, but as it did not interfere with respiratioi 
at the time, the precaution of leaving the string attached wai 
not taken, and both children were old enough to render thial 
plan feasible. Pushing down pseudo-membrane is more liable 
to occur in cases of slow development, because it has had time 
to become detached, and for the same reason on reintroducing 
the tube after its removal for any cause. When not heldJ 
below by processes extending into the bronchi, it is almost! 
invariably expelled on again removing the tube. In i 
cases I have succeeded in breaking up such adhesions by in-1 
serting a longer tube or by inserting and remo\'ing the tubfti 
several times in succession. 

I have devised and tried several instruments for the re- J 
moval of pseudo-membrane from the trachea, whicli have 
proved satisfactory. The one shown in the cut (fig. 10) I havi 
not yet used. It is introduced closed and expands with t 
spring below and hugs the sides of the trachea while being! 
withdrawn. It is of sufficient length to reach to the bifurc^ 
tion and therefore much moi-e difficult to insert than a tubi 
Even if completely successful in accomplishing the object inJ 
tended, it would be useless, if not flangerous, in the hands otm 
any but an expert. Other means of minimizing the danger a 
sudden occlusion of the tube by loose membrane in the lowerfl 
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portion of tho trachea are available and within the reach of 
all. The most important of these for older children who are 
under control has already been referred to. It consists in 
leaving the string attached and fastening it behind the ear in 
casi's in which the existence of pseudo-raembrane below the 
tube is demonstrated, immediately after the operation, by a 
hoarse or croupy quality of the cough or a flapping sound with 
respiration or coughing. 

In only one out of several cases in which I resorted to this 
plan during the past year was it necessary for the attendant 
to remove the tube. The patient was seven years old, and 




made no complaint of suffering or annoyance from the string. 
A cast of the ti-achea had been expelled several days before 
the operation, was necessarj', and another had formed, its 
presence being manifested not only by the symptoms given 
above, but also by the occasional complete arrest of the escape 
of air during violent expiratory efforts, such as coughing. 
During (luiet breathing, neither respiratory act was inter- 
fered with. The patient w-as warned against touching the 
thread or cutting it with the teeth. The father who acted as 
nurse was directed to watch her closely, and in case of sudden 
choking to pull out the tube. During a fit of coughmg in the 
night, sudden dyspnoea developed, the father did as directed, 
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and a cast of the trachea was expelled. The next day the 
tube had to be reinserted for a short time, but the patient re- 
covered, having retained the tube in the larjTix in all only 
fourt<?en hours. 

It is difficult to leave the string attached in young children, 
for if they do not succeed in seizing it with the hands they will 
soon chew it apart. The latter difficulty may be overcome 
when there is room to pass the thread between two of the double 
teeth. When this plan cannot be adopted, a smaller tube than 
the one suitable for the age should be used, which seldom fails 
to be rejected if obstructed. In a child between one and two 
years of age, for example, the No. 2 tube should be removed 
and the smallest one substituted; at six and a half or seven 
years the 5-7 size should be replaced by the 5-4. In the prac- 
tice of this method, the worst that can happen is the rejection 
of the tube when it is not necessarv. Should this occur too 
frequently, a larger size would have to be used. In some few 
cases even the proper size for the age as indicated by the scale 
is coughed out so often that a larger one must be inserted. 

Either of these plans should be resorted to in case the 
symptoms of loose membrane in the lower part of the wind- 
pipe, absent at the time of operation, subsequently show them- 
selves. 

In the event of sudden asphyxia, the nurse should be in- 
structed to quickly grasp the child and hold it head doi^Ti- 
wards, at the same time shaking it vigorously,, the weight of 
the tube being sometimes sufficient to displace it. 

The obstruction in the great majority of these cases is to 
expiration only, inspiration being free. Air in excessive quan- 
tity tlierefore rapidly accumulates in the lungs, and this may 
be used as the expelling power by causing some of it to escape 
suddenly, in imitation of the act of coughing, by a forcible 
blow or slap with the open hand on the front of the chest, at 
the same time preventing the descent of the diaphragm by 
pressure of the other hand on the abdomen. It will be more 
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likely to succeed if the patient be placed across the knees or 
other hard surface than if practiced on the bed. 

If complete occlusion exists death probably results in less 
than one minute, and whatr^ver is done must be done quickly, 
and by the nurse, as there is no time to summon tlie physician. 

During the fit of coughing that immediately succeeds intu- 
bation, pieces of pseud o -membrane are frequently expelled. 
These are usually only fragments di'tached from the chink of 
the glottis or anterior wall of the trachea and carried down 
with the tube, but the}' sometimes amount to considerable 
masses; even a cylindrical cast almost an inch long I have 
known to be forced tlirough the small opening Ib one of the 
medium-sized tubes. 

I have never known any serious obstruction to result from 
loose membrane above the tulw, but extreme tumefaction of 
the epiglottis and aryn'piglottic folds does in rare cases give 
rise to dangerous constriction at this point. 

In one case I recognized this condition from the noi-sy ob- 
structed inspiration, and easily detected the overlapping tissues 
by inserting the finger. This diiBculty can be overcome by 
coating the head of the tube with several layers of collodion, 
which, if allowed sufficient time to dry, will adhere for a con- 
siderable lengtli of time, or a larger tube can be used. 

Gradual accumulation of tenacious mucus sometimes mixed 
with milk-curd occasionally takes place in the tube and n'nders 
its removal for the purpose of cleaning necessary. It is more 
liable to occur in those cases that cough but little, also in very 
young children or wliei-e there is marked prostnition, bi-causc 
the expulsive power of the cough under these circumstances is 
slight. For the same reason, when the lumen of the tul>e has 
been seriously encroached upon in this manner it is s«'ldom 
expelled, as the volume of air admitted at any one time is 
comparatively small. 

Coughing out the tube when it is free from obstruction and 
before the stenosis has Iwen permanently relieved does not 
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often occur when the proper size has been used, and is seldom 
attended with any danger, as the dyspnoea does not return im- 
mediately, except in those rare cases in which there is exten- 
sive oedema of the glottis or complete paralysis of the abductor 
muscles of the cords. In either of these conditions, when 
recognized, a larger tube than that suitable for the age should 
be used ; or, what is still better, a tube specially constructed for 
the case, with extra large retaining-swell. This is particularly 
important in paralysis, which is likely to persist for a consid- 
erable length of time, because the retaining power which re- 
sides principally in the vocal cords must be transferred to the 
subglottic division of the larynx. 

The tube is more liable to be expelled in the act of vomit- 
ing than by coughing, as the vocal cords in the latter are con- 
tracted, while in the former the weight of the tube sometimes 
favors its rejection from the position the patient, if permitted, 
is apt to assume, with the head on a level with or lower than 
the body. 

Owing to the difference in the size of the larynx in different 
children of the same age, it is impossible to adjust the tubes 
so that they will be retained under all circumstances while 
clear, and at the same time permit of their rejection when 
suddenly occluded. 

The most serious injury may be done to the larynx in at- 
tempting to remove the tube if the extractor be passed down 
beside instead of into the opening, and it is often impossible 
even for the expert to locate the point of the instrument with 
certainty before separating the blades. It is important there- 
fore to remember that no force whatever is required to remove 
the tube, and that any resistance to the withdrawal of the ex- 
tractor proves that it is caught in the tissues on the outside. 
By forcibly removing the instrument under these circumstances 
I have known sufficient laceration to be produced to allow the 
tube to drop in the trachea, and this is the only way in which 
this accidimt can occur with the large-headed tubes now in use. 
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To minimize this danger as tar as possible a regulating 
sci'ew has bet-n added to the extractor, which prevents the 
blades from opening any wider than is required to hold the 
tube with sufflcient firmness to prevent slipping, and can be 
adjusted to suit the different sizes. Most of the old instru- 
ments are too slight, and therefore too elastic, to render the 
addition of this screw of any service. 

Attention to the following points will enable every one to 
detect the most serious defects found in many of the tubes 
still in the market. 

The head or shoulder which rests in the vestibule of the 
larynx, and which is firmly grasped by the surrounding tis- 
sues during every act of swallowing, should he absolutely free 
from any roughness or sharp edges that would cut into or 
irritate the intensely inflamed mucous membrane. This por- 
tion of the tube — about one-fourth of an inch — has a slight 
backward curve which, if not apparent, can readily be detected 
by placing the anterior edge in contact with any level surface. 
Its object is to give gi'eater freedom to the epiglottis in pre- 
venting the entrance of food during the act of swallowing, 
and to avoid ulceration, which was not an uncommon occur- 
rence with the straight tubes firet used. For the same reason 
tliere is no flange anteriorly, and the metal here is left thick 
enough to prevent the formation of a cutting edge, as the epi- 
glottis is pressed with considerable force on this part with each 
deglutition. Those not famili.tr with the object of this con- 
sider it a serious defect because occupjing room that should be 
devoted to the calibre. The metal on the anterior surface of 
the lower extremity should be even thicker than above, and 
smoothly rounded off so that it will glide up and down over 
the mucous membrane without cutting it. 

The upper extremity of the tube being fixed, is raised with 
the larynx and at the same time pressed backwards by the 
base of the tongue, which pushes the epiglottis before it. This 
lever action brings the distal i-xtremity in contact with the 
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anterior wall of the trachea, and instead of occupying a fixed 
position, as it does above, moves about half an inch in a verti- 
cal direction. The upward movement, coincident with closure 
of the epiglottis while swallowing, is harmless, but the injur}' 
is inflicted as the tube, still in contact with the mucous 
membrane, returns to what may be called its respiratory- posi- 
tion. 

« 

If long worn, even the most perfect tube will produce some 
abrasion of the inflamed and infiltrated tissues at the point 
indicated, from the frequent rubbing, which occurs with every 
act of swallowing, either of saliva or of food, and probably 
amounting to over a hundred times daily. If the tube be 
rough or have a sharp edge at this point, it will inflict serious 
injury on the mucous membrane even to laying bare the carti- 
laginous rings. 

The ulceration thus produced is sometimes the cause of 
dysphagia, and is in all probability'- the source of the blood 
that occasionally tinges the expectoration several days after 
intubation. 

The retaining-swell protects the sides of the trachea, and 
therefore the metal on the lateral aspects of the distal end 
should be thin in order to leave the entering portion of the 
tube small to facilitate its introduction. 

As the tube seldom impinges on the posterior w^all the 
metal at this point need not be so thick as in front, but suffi- 
ciently so to make it blunt and smooth. 

Another very serious defect, and a very common one, is the 
imperfect fitting of the obturator in the tube both above and 
below. If this exist below, it fails to make a perfect probe- 
point and is liable to injure the tissues of the larynx or scrape 
off pseudo-membrane in its downward course. If above, it 
allows the tube to wobble when attached to the introducer, 
and if the operator fail to place it in the larynx on the first 
attempt the tube is certain to slip off, and besides the annoy- 
ance, he is obliged to lose valuable time in readjusting it. This 
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is even liable to happen in striking the base of the tongue or 
other part before the larynx is reached. If properly made tlwi 
tube and introducing instrument, when united and ready Tor 
use, should be as Tree from motion as if constructed of one 
piece, and this, owing to the joint in the stiank of the obtunitur 
and the curve in the upper part of the bore of the tube, is diffi- 
cult to obtain. 

I have also noticed that the lines indicating the years on 
the scale do not always correspond to the hmgth of the tubes, 
rendering it difficult for the beginner to select tlie proper sizH. 
By observing the following rule the scale can be dis)>ensed 
with. The smallest tube is suitable for the first year of life, 
the second for the second year, the third from two to four 
years, and the others for two years each. 

No instrument -maker has yet succeeded in constructing 
these tubes properly without repeated instructions and uiany 
failures. It is therefore not surprising that those who never 
received any instruction whatever should turn out such grossly 
imperfect instruments as are constantly to be found in tho 
market. 

Diagnosis of Croup. — Croup, from its characteristic sjTnp- 
toms, should be one of the easiest of all diseases to diagnos- 
ticate, and as a rule it is, but in cases seen for the first time, 
when moribund or nearly so, the cough having ceased and 
nothing remaining but the labottnl breathing, it is sometimes 
impossible with the imperfect history obtainable from the ex- 
cited parents or friends to differentiate dj'spnoea due to this 
disease from that produced by other causi'S. While doubt 
under such circumstances is justifiable, I know from personal 
experience that mistakes for which there is no excuse are oc- 
caBionalty made and that would never occur, were a little 
attention paid to the prominent symptoms of croup. 

These symptoms in the order of their importanco are the 
following: The peculiar character of the cough, of the breath- 
ing, the hoarseness or aphonia and dyspno-a. The croupy 
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cough may be called a constant and characteristic s^inptom, 
for the cases in which it is absent with pseudo-membrane in 
the larynx can safely be excluded on their rarity. 

The croupy or noisy breathing is almost always present, 
but not marked in the early stage of the disease. 

Hoarseness is a very early symptom, and occasionally pre- 
cedes the croupy cough by a considerable length of time. It 
is almost always followed by aphonia or complete loss of voice, 
except with violent effort, when it is usually possible to pro- 
duce a distinct sound. Aphonia in children should always be 
regarded with grave suspicion, as in rare cases it is the only 
evidence of laryngeal diphtheria; while, on the other hand, a 
fatal stenosis may exist in the narrow portion of the larynx 
just below the vocal cords without material alteration of the 
voice. It is particularly liable to occur in the ascending cases, 
in which the disease begins in the trachea and sometimes pro- 
duces sufficient infiltration and thickening of the mucous 
membrane of the subglottic region to cause apncea before any 
fibrinous exudation whatever has been thrown out. The cut 
(fig. 6) represents a specimen from a case of this kind. The 
voice, with the exception of weakness toward the end, was 
not altered and no pseudo-membrane existed at the seat of 
greatest constriction. 

Dyspnoea> except that due to spasm which may occur at 
any stage of the diesase, is a late symptom, and is at first 
mainly inspiratory, but later, when the respiration assumes a 
sawing character, both respiratory acts are about equally ob- 
structed, and occasionally the exit of air is more impeded than 
its entrance. In the latter case acute general emphysema is 
the result, with modification of some of the ordinary physical 
signs previously described. 

It may be put down as a general rule that any impediment 
to respiration situated in the larynx or trachea, or produced 
by pressure on these parts from the outside, gives rise to 
greater obstruction to inspiration than to expiration. The re- 
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verse is also true in several of tiie respiratory diseases located 
below these points, such as spasmodic asthma, emphysema, 
capillary bronchitis, and the pressure of enlarged bronchial 
glands on or in the immediate vicinity of the bifurcation. In 
two cases of the latter which I have observed and verified, the 
dyspna-a was markedly expiratory or asthmatic, and while it 
is not probable that this always obtains, it is worth remember- 
ing as an aid to diagnosis in obscure cases. 

The following diseases are those moat commonly mistaken 
for croup, according to my own experience: Kaso-phar\Tigeal 
obstruction from intense tumefaction of the tonsils and otlier 
tissues at the entrance of the fauces, with co-existing occlusion 
of the nares. In two out of several such cases seen during 
the past year, all malignant forms of diphtheria, there was 
marked cyanosis, which disappeared as the swelling subsided 
under the influence of warm, mildly astringent Irrigations; but 
all eventually proved fatal from the severity of the disease. 
The noisy breathing simulates that of croup, but the cough 
and voice are unalTecled. 

I have seen some cases in which croup complicated this 
condition where it was difiicult to determine as to how much 
of the dyspnoea was laryngeal and how much pharyngeal. 
Temporarily conveying the air beyond the pillars of the fauces 
by the insertion of a large catheter or other means would 
under these circumstances be decisive. 

It should be ivmembered also that with such a degree of 
malignancy, the intense inflammatory oedema of the surround- 
ing tissues may dip into the vestibule of the larynx and 
produce fatal stenosis without implicating the cords and be- 
fore pseudo-membrane has had time to form. The introduc- 
tion of an educated finger is the best aid to diagnosis in this 
case. 

To be able to locate the seat of the impediment to respira- 
tion when called upon to intubate, and to decide whether the 
operation, which cannot remove obstruction in the pharynx. 
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be indicated or not, is the only advantage to be derived from 
exact diagnosis in this class of cases, as they always prove 
fatal as far as I have seen. 

Retro-pharyngeal abscess is more liable to be confounded 
with oedema of the glottis than with croup, for the reason that 
in both inspiration only is obstructed, but deglutition is also 
interfered with in the former. 

Abscess in this location is likely to be overlooked simply 
because being comparatively rare it is not thought of. The 
attention once having been called to it, the diagnosis is easily 
made either by sight or by the sense of touch. The finger 
comes in contact with a soft doughy swelling instead of the 
hard posterior wall of the pharynx. All the cases of retro- 
phar^Tigeal abscess seen by the author were in children under 
two years of age, and some of them were infants only a few 
months old. 

Primary" idiopathic oedema of the glottis is one of the 
rarest of diseases in children, and if mistaken for croup is of 
no importance as far as intubation is concerned. 

Paralysis of the abductor muscles of the glottis only ob- 
structs inspiration, and the more forcible this act the more 
closely the cords are approximated. It is almost exclusively 
a sequel of diphtheria, and in 3- oung children produces asph^^ia 
in a very short time. 

Laryngismus stridulus, or spasm of the glottis, is charac- 
terized by its sudden onset, crowing inspiration, and croupy 
cough. It is onl}- the local manifestation of a general de- 
rangement of the nervous system, and often ends in convul- 
sions. Intubation is sometimes indicated, but the paroxysm 
usually subsides or proves fatal before there is time to sum- 
mon medical aid. Laryngeal poh'pi are of slow development, 
and affect the voice for a considerable length of time before 
the breathing. 

In cases with obscure history and unusual symptoms it is 
well to remember that various kinds of foreign bodies may 
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gain admission t<J the larynx and be retained for some time 
without pi-oducing complete asphyxia. 

There is no possible excuse for any error in diagnosis be- 
tween pulmonary or bronchial affections and croup which I 
have known to be mside. 

To differentiate simplu catarrhal croup and flbrlnoiis ta r>-n- 
gltis is a matter of little mipoitance as rugards intubation, 
because the former rarely endangers life or calls for surgical 
interference, while only a small percentag:e of the latter re- 
cover without it. False croup usually makes its appearance 
suddenly in the night, followed by marked improvement or 
complete intermission during the day. Fibrinous croup, on 
the contrary, except in fulminant cases, is rather slow and in- 
sidious in its development, but steadily progressive, presenting 
at first only slight hoarseness with croupy cough, and attended 
with little constitutional disturbances, when neither nose nor 
pharynx is involved. A sharp rise of temperature, such as 
104°, points rather to false than true croup. Albuminuria is 
diagnostic of the latter. 

Medical advice is usually sought more promptly in the 
false variety, because it presents more alarming symptoms at 
the outset, th^n in the fibrinous form, which is often regarded 
with indifference until the breathing has become affected. 

The much-vexed question of the identity or non-identity of 
croup and diphtheria would not he a subject of much practical 
importance, wen.' it not for' the fact that many lives are sacri- 
ficed every year on account of the duality theory. When a 
case is once diagno^lcated as membranous croup, no precau- 
tions are taken to protect other members of the family, 
because it is not a contagious disease. 

I can safely say that at least one-fourth of all the cases 
that I have been called upon to intubate were regarded as 
simple fibrinous laryngitis by the attending physicians. In 
niany instances other children in these families subse<iuentiy 
developi'd diphtheria with fatal rtwults in not a few. 
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When we consider the frequency with' which diphtheria 
begins in the air-passages, and the number of physicians— 
which I know from personal experience to be in the majority 
— who still believe in the distinction between membranous and 
diphtheritic croup, the extent of the danger of unrestricted 
intercourse between the sick and the well can be readily 
appreciated. 

While there may be, and probably is, such a disease as acute 
non-specific membranous croup in children, there is not a single 
sign or symptom by which it can be distinguished from diph- 
theria beginning in the glottis. The only plan, therefore, com- 
patible with safety, is to isolate every case in which there is 
even a suspicion that pseudo-membrane may be developing in 
the larynx, and then contradictory opinions may be entertained 
without injury to any one. 

The principal arguments advanced in favor of the duality 
of croup and diphtheria are that in the former the disease is 
confined to the air passages, and is not attended with the 
usual symptoms of the latter, viz. : asthenia, systemic infec- 
tion, glandular enlargements, albuminuria and paralyses. 

Those, on the contrary, who maintain the identity of these 
diseases regard the location or starting-point of the exudation 
as of no importance, and attribute the greater exemption from 
general infection and the absence of glandular enlargements 
to the smaller surface involved and the limited communica- 
tion of the absorbent vessels of the mucous membrane of the 
larj'nx and tniohea with the glands of the neck. 

My own experience has led me to the conclusion that if we 
have a simple fibrinous croup in New York City or vicinity, it 
must bo oxtivmely raiv. A ver^' small percentage of the cases 
I have set»n might have biH?n of this nature, for any evidence 
to the contrary. Most of those so diagnosticated by the at- 
tending physicians wert» subsequently demonstrated to have 
Ihhmi diphtheritic in the manner previously pointe<l out or by 
the pivstMice of a large amount of albumin in the urine, as 
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there is no reason for the latter complication in simple mem- 
bianous laryngitis. 

During' fifteen years' service at the New York Foundling 
Asylum, I have observed that when that institution was free 
from diphtheria it was also free from croup, and that the 
prevalence of the latter always bore a direct proportion to 
that of the former. The same rule has also applied to private 
pnictice. 

While we have no positive evidence, either clinical or patlio- 
logical, that there ai-e two forms of acute membranous larj-n- 
gitis in children, yet there are some facts which demonstrate 
that diphtheria has not the exclusive right to produce this 
kind of exudation. Such, for example, is the false membrane 
that sometimes forms on blistered, burned or other wounded 
surfaces, and which has the same gross and microscopical 
appearances as that of diphtheria. Also that which occurs in 
the bronchi in chronic fibrinous bronchitis, which may last for 
months and even ye^irs, the duration alone being sufficient to 
exclude any possible connection with diphtheria, unless we 
admit the existence of a chronic form of this disease. 

The following case is of particular interest in this connec- 
tion. A few months ago, I was i-equested by a physician of 
this city to \'isit a relative of his who resided in one of the 
neighboring States, with a view to practicing intubation for 
the purpose of getting rid of a tracheal cannula that had been 
retained for some time. The patient was a man about thirty 
years of age, in excellent health, with the exception of the 
Iaryngc;il stenosis. Five months before I saw him he had a 
severe attack of acute laryngitis, following exposure to cold, 
which in the course of two or three days necessitated the per- 
tonnance of tracheotomy to avert threatened asphyxia. The 
attending physician, in relating the history of the case, fre- 
quently referred to what he called slouglis, that had been 
ejected d.iily from the beginning of the attack, and were sup- 
posed to h:ive come from the lar^Tix. I request*'*! the patient. 
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if possible, to produce one of the so-called sloughs in my pres- 
ence, which he did after a good deal of effort. I found it to be 
a piece of pseudo-membrane, almost square, and about half an 
inch in diameter, somewhat thinner than that ordinarily found 
in croup. 

I submitted one of these specimens to Dr. V7. P. Northrup, 
pathologist to the New York Foundling Asylum, for micro- 
scopical examination, who pronounced it identical in every 
particular with the fibrinous exudation of diphtheria. 

In the mirror the deposit could be seen about equally dis- 
tributed over both vocal cords and nowhere else. 

When questioned on the subject, the patient denied syphilis, 
because fully convinced that he never had it; but he had a node 
on the shin at the time, which had been painful at night, and 
this, together with the laryngitis, was the only manifestation 
of the disease that had ever existed. 

Under the influence of mercury and the iodide, the pseudo- 
membrane disappeared in four days, and never returned. 

Making all due allowance for the fact that the inflamma- 
tory- trouble in the larynx was syphilitic, the rapid cure of the 
fibrinous element, which had persisted for five months unin- 
fluenced by a variety of local applications, argues forcibly in 
favor of the mercurial treatment of croup. 

This patient was in daily contact with children during the 
whole course of his disease, none of whom suffered from any 
affection of the throat. 

Prognosis, — Diphtheritic or fibrinous croup without the 
aid of intubation or tracheotomy proves fatal in from 90 to 95 
per cent, of the cases. 

About 10 per cent, of those that I have been called to in- 
tubate finally struggled through without it, and in private 
practice, 27 per cent, with intubation. This makes a total of 
37 per cent., which may be taken as the best results that can 
be obtained in a large number of cases extending over a suffl- 
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cient poriod oT time to include all tj-pes of the disease, mild 
and severe. 

Those who practice either operation early, of course, include 
the cases that would otherwise recover if not interfered with, 
but this does not materially alt^r the average just given, 

The latest intubation statistics are those compiled by Dr. 
Dillon Brown, who in the month of November, 1888, colleclt'd 
23T3 cases from 150 operators, with 646 recoveries, or 27.2 per 
cent. 

The age of the patient, the character of the epidemic, the 
origin, nature, and extent of the exudation and Ihe complica- 
tions, an; the important factoi-s to be considered in estimating 
the probable termination in any given case. Of these, age is 
by ail odds the most important. 

Although several recoveries following intubation for croup 
in children under one year of age have ali-eady been reported, 
the percentage is very small. During the second year of life, 
there is a marked improvement in the i-esults, and so on with 
increasing age, until the period of puberty is approached, 
when the statistics so far indicate a falling off in the percent- 
age of recoveries. This may be explained by the fact that the 
liability to croup decreases with age, and that the number' of 
older children so far intubated is too limited to warrant any 
conclusion on this subject. Furthermore, owing to the larger 
size of the larynx in these cases, recovery more fre<iuently if- 
sults without operation than in young children, and intubation 
is therefore only called for in the worst forms of the disease. 
For the same reason, when laryngeal diphtheria in the adult 
produces sufficient stenosis to require surgical aid, it indicates 
a malignancy of the disease that is seldom recovered from. 

Croup that prevails during fatal epidemics of pharjTigeal 
diphtheria is proportionately fatal and principally from the 
same causes, viz., greater frequency of systemic infection, of 
nephritis, pneumonia, and also greater tendency to invade the 
bronchial tubes. The latter is much more liable to occur when 
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the disease begins in tl)e larynx, than in those cases in which 
the exudation has existed for several days in the fauces, thus 
having run part of its course before invading the air-passages. 
For this reason the prognosis is less favorable in the so-called 
membranous croup than in the form that is recognized by all 
as diphtheritic. 

Distribution of the pseudo-membrane over a large surface, 
as when with the larvnx the nose as well as the fauces is in- 
volved, thick deposit, dark color of the exudation, foul odor, 
great tumefaction of the tissues in the throat and of the 
glands on the outside are unfavorable to recover3\ 

Cases with scanty secretion of urine with a perceptible 
amount of blood or large quantity of albumin, such as fifty 
per cent, or over, almost invariably terminate fatally. A 
more copious secretion with the same amount of albumin is of 
less serious import. I have never known albumin to be absent 
in severe cases, but it must be looked for dailj', as the urine 
ma^' be free from it one day, and loaded the next. A high 
temperature on the second or third day after intubation is an 
evil omen, because it usually indicates extension of the disease 
to the bronchi, sepsis, or pneumonia or all combined. When 
the laryngeal stenosis has persisted for some time, and is suffi- 
ciently pronounced to call for surgical interference, the tem- 
perature in the great majority of cases is little above the 
normal. This, to some extent, at least, is due to diminished 
oxidation in the tissues from the limited supply of air admitted 
to the lungs, and explains the rapid nse of temperature that 
not unfrequently occurs soon after intubation, and before 
sufficient time has elapsed for the development of any com- 
plication. Fever coming on in this manner is not so liable to 
persist, and does not possess the same prognostic significance 
as when it shows itself one or more days after the operation. 

Children in the neighborhood of four or five years of age 
breathe, in health, about twenty-five times per minute. An 
increase in the number of respirations to forty or more usually 
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indicates either a narrowing ot the caHbre of the bronchi by 
pseudo-membrane or pneumonia, the latter being a later de- 
velopment. 

Any considerable invasion of the lower air-passages by the 
disease, almost in^-ariably occludes some of the bronchia! 
tubes, which is followed by collapse of the coiTesponding' por- 
tions of the lungs, and this, together with the decrease in the 
lumen of the others, sufficiently explains the acceleration of 
the breathing when no pneumonia exists. 

In young children it is not uncommon for the respirations 
under these circumstances to run as high as from eighty to 
one hundred or more per minute. 

Treatment of Croup. — In estimating the value of any 
remedy in the treatment of croup, a disease so fatal under all 
circumstances and attended by so many grave complications, 
it is important to resist the temptation of being influenced by 
the result obtained in a few cases, whether it be favorable or 
otherwise. 

The mortality from diphtheria, and consequently that from 
croup, varies so much in different epidemics, that it is neces- 
sary before arriving at any conclusion not only to observe a 
large number of cases, but also that these should extend over 
a sufficient period of time to include all tj-pcs of the disease. 

As my own views on the medicinal treatment of diphtheria 
and croup coincide so perfectly with those of the author of 
this work it is only necessary for me to indorse the method 
advocated by Dr. Billington. to which the reader is referred, 
and give some directions for the management of laryngeal 
diphtheria following intubation. 

Of the many therapeutic agents that have been, and are 
still employed in the treatment of croup, I believe the bi- 
chloride of mercury deserves the first place. Very few, if any, 
of those who have used it, after having had sufficient experi- 
ence with other remedies to render their opinion of much 
value, have abandoned its use after a fair triaL 



i 



m 



800 INTUBATION IN CROUP AND OTHER 

After intubation the same treatment is continued, with the 
exception of an interval of two or three hours following the 
operation, during which nothing is given by the mouth, in 
order to allow time for the larynx to become accustomed to 
the presence of the foreign body. In some cases I have found 
it necessary to administer small doses of whisky or brandy 
undiluted soon after placing a tube in the larynx, for the pur- 
pose of exciting sufficient cough to expel accumulated secre- 
tions and loose membrane, the tube with string attached fail- 
ing to accomplish this. 

With a properly fitting tube in the larynx, the difficulty of 
swallowing is due principally to swollen condition of the epi- 
glottis, which is common in croup. This is demonstrated by 
the fact that in other forms of stenosis in which the epiglottis 
is not involved, the difficulty of deglutition is soon overcome. 

Some of the liquids swallowed undoubtedly gain admission to 
the trachea through the tube, but are promptly expelled by the 
coughing thus excited, and are therefore harmless. But should 
the sensibility be so much blunted that no reflex action follows 
the contact of extraneous matter with the lining membrane of 
the air-passages, there is nothing to prevent the gravitation 
of whatever passes through the tube to the smaller bronchi 
and alveoli. The impaired sensibility in such cases is due to 
some form of toxaemia which precludes any reasonable chance 
of recoverj^ and it is therefore scarcely wortli subjecting the 
patient to the annoyance of feeding by stomach tube. But 
there are some cases that suppress the cough because it is 
painful, and in these the plan of feeding suggested b}'^ Dr. Cas- 
tlcberry, of Chicago, may be tried. It consists in overcoming 
gravitation by placing the head considerably lower than the 
body, and drinking through a glass tube, nursing bottle, etc., 
which allows any fluid that enters the tube to escape without 
coughing. 

Some patients swallow better by taking a small quantity 
in the mouth at a time, others by ffiling the mouth. Infants 
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at the breast swallow better than older children, and most 
casps can drink bettei- from a nursing bottle than from a cup 
or glass, and on the same piinciple by sucking through a tube. 
Patients with high temperature, suffering from great thirst, 
will take a long drink witbout stopping to cough, a Ithough 
the desire tg do so be very great. This should not be jier- 
mitted, as it gives time for some of the liquid to enter the 
bronchi. The glass should be removed after every two or 
three acts of swallowing, and the child encouraged to cough. 
Thesi- precautions do not apply to cases that swallow well, 
which is not uncommon after the tube has remained in the 
larynx for a few days, if the functions of the epiglottis be not 
much impaired. 

Nourishment in the solid and semi-solid forms, which are 
swallowed better than liquids, should be given the preference 
when children can be induced to take them. 

Rectal feeding should be resorted to in case a sufficient 
amount of nutriment cannot be given by the mouth. Warm 
milk with whisky, to which the albumen of one or two eggs 
can be added, is the most convenient for this purpose. Pep- 
tonized milk or the expressed juice of meat is still better. 

The Leubo Rosenthal solution of meat, dissolved in wann 
water, is n^adily absorbed by the rectum if retained long 
enough, as I have demonstrated many limes. 

These injections should not be given oftener than once in 
three or four hours, or in larger quantities than one or two 
ounces to a child tour or five years old, otherwise they an' soon 
rejected. When the bowel becomes irritable, tolerance tor 
small quantities is sometimes re-established by a larg^e injec- 
tion of warm water; and should this fail, a tew drops of lauda- 
num in warm sweet-oil or starch can be injected vnih a small 
sj^Tinge and allowed to remain about three quarters of an 
hour before using the nutrient enema. In this manner the 
bowel can be ustnl manj' days in succession, and aids wonder- 
fully in suiitaiiiiug the vital powers until the patient can be 
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induced to take a suflBLcient quantity of nourishment by the 
mouth. 

Intubation cases are not the only ones that call for rectal 
alimentation. 

It is not uncommon for children suffering from diphtheria 
or scarlet fever to refuse all kinds of nourishment for several 
days in succession, and if compelled to take it or it is given by 
the stomach tube, it is almost immediately rejected. Rectal 
feeding is just as urgently demanded under these circum- 
stances as if the inability to take food were due to a tube in 
the lar^'^nx. 

The most fatal of all the complications of croup is un- 
doubtedly the extension of the disease to the lower air-passages, 
or fibrinous bronchitis; for the prevention of which there is no 
remedy known at present. Mercury'-, especially the bichloride, 
probably exerts some limiting or controlling power over the 
fibrinous exudation, which would sufficiently explain the more 
favorable results obtained with this than with any other 
remedy. 

Nephritis is often a serious complication, but is usually in 
proportion to the severity of the diphtheria and the amount 
of systemic infection. Tliorough disinfection of the absorbing 
surfaces in the throat and nose is therefore an important 
part of the treatment. The improvement in the albuminuria 
goes hand in hand with that of the original disease, and rapid 
recovery follows as soon as the poison is completely eliminated 
from the circulation. 

From the physiological fact that urea is a constant con- 
stituent of normal sweat, and that its quantity is largely in- 
creased when there is a deficient elimination by the kidney's, 
free action of the skin is a rational and valuable means of 
carrying off excrementitious products that would otherwise 
accumulate in the blood and tissues when the function of the 
kidneys is seriously impaired. There is no better method of 
accomplishing free diaphoresis than that necessarily produced 



FORMS OF 3TEKOS19 OF THE LAKVNX. 



303 



by the steam treatment under a tent. Under these circum- 
stances the temperature of the air immediately surrounding' 
the patient can be kept as high as 80° with advantage. With- 
out the kidney complication, T5° ia sufficient. 

The high temperatui'e that usually accompanies the pneu- 
monia, llbrinous bronchitis, and sepsis can. in most crises, be 
kept within bounds by the use of antipyrin or antifcbrin com- 
bined with digitalis, which, even if they accomplish nothing in 
the way of saving life, contribute a good deal to the comfort 
of the patient, by allaying the thirst and restlessness produced 
by the fever. 

A sufficient amount of sleep should always be procured, and 
it is much better to give an anodyne for this purpose than to 
allow a child to pass a restless, wakeful night. If due to pain 
or irritation from the tube in the larynx or excessive cough, 
an opiate is the only remedy that will afford relief, otherwise 
sutphonal, in doses of from three to Hve grains, or a mixture of 
bromide and chloral, will answer the same purpose. 

Many times in answer to the question whether the little 
patient had obtained any sleep during the night, I have been 
told by the mother that it would have slept, had she not been 
obliged to administer the medicine every half-hour or hour. 

Nervous, irritable children who remain wakeful for some 
time after having been roused to take their dose, should be 
allowed at least three hours of uninterrupted sleep every 
night. From the unsatisfactory results obtained with any of 
the remedies at present within reach, I believe it is much safer 
to temporarily suspend medication than to seriously interfere 
with sleep. . 

Intubation in the Adult. — The operator who has acquired 
proflcicncy in performing intubation in childn-n, will experi- 
ence great difficulty when called upon for the first time to 
operate on the adult. The difference is due to the larger size 
of the larynx in the latter, but particularly to its greater dis 
tance from the mouth. It is only necessary to reach far 
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enough behind the epiglottis to hold it erect, and this can 
usually be done by crowding the finger well back in the right 
angle of the mouth. In one case I failed absolutely, after re- 
peated attempts, to do more than touch the tip of the epiglottis 
without inserting two fingers, which filled the phar^^nx and 
left no room for the passage of the tube. Intubation was 
finally accomplished in this patient by the aid of the mirror, 
which will probably prove the better plan for those familiar 
with laryngoscopic manipulations. In the latter case it is 
necessary to drop the mirror and quickly insert the finger to 
push the tube home and hold it down w^hile the obturator is 
being removed, for if the thickest portion of the retaining-swell 
be not carried well below the cords, w^hich is often impossible 
while still attached to the introducer, the tube is immediately 
rejected. The removal of the tube from the adult larynx can 
be accomplished with greater ease, and with less discomfort 
to the patient, by guiding the extractor into it by the aid of 
the mirror, than by the finger, as is necessary in children. 
Very little practice with the larj'ngoscope is required for this 
purpose. 

For any form of acute stenosis of the larynx in the adult, 
two tubes of different sizes, the smaller for the female, the 
larger for the male, I believe will prove sufficient. But for the 
dilatation of chronic stricture, especially the cicatricial form, 
a set of about ten tubes will be required, and the larger of 
these can be used in acute cases in the adult male, the medium 
sizes in the adult female, and the smallest during the years of 
adolescence. 

A special .introducer and extractor, longer and much 
stronger than those used for children, are necessary.^ 

Intubation has already been successfully practiced in almost 
all the different varieties of stenosis that occur in the adult 

'Tiemanii & Co., of this city, is the only finu at present manufact- 
uring tubes and iiccessory instruments suitable for adults. 
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larynx, viz.: — Acute oedema, of the glottis, erysipelatous in- 
tlammation, larynj^eal diphtheria, perichondritis, sypbilitic 
and tubercular Tarj-n^tis, paralysis of the abductor muscles 
of the cords, and temporarily, in Dooplasm. 

In cases reciuiring the retention of a tube for several 
months, it is important to change the points of pressure in the 
vestibule of the larynx about once in two weeks, in order to 
prevent erosion of the mucous membrane, with consequent 
sprouting of fungous granulations, which is liable to occur 
from the compression exerted by the constrictor muscles dur- 
ing every act of swallowing. The largei- head that goes with 
the increase in the size of the tubt^s required for the dilatation 
of the stricture, accomplishes this purpose until the maximum 
size has been reached, when tlie pressure can bo transferred to 
other points by changing the shape of the shoulder of the tube. 
It can. for example, be lifted higher in the lar>Tix by increaslnir 
the thickness in the vertical direction, having the diameter 
the same. 

A hard-rubber tube may be allowed to remain in the lar>'nx 
for a much longer time than one constructed of metal, because, 
owing to its lightness, it does not occupy a fixed position, but 
moves upward by coughing, and is again pirssed downvvai-d 
by the act of swallowing. 

Another objection to the long retention of a metallic tube 
is the fact that the gold-plating soon disappeai-s m places, 
followed by ei-osion of the metal and the deposit of calcareous 
matter, which produces a good deal of irritation. 

I have occasionally found some calcareous granules on 
tubes that were not long retained, and on which the plating 
appeari'd to have been intact. 

Tile difficulty of deglutition that follows intubation in 

croup, and that often persists as long as the tube remains in 

the larynx, is not a pi"ominent featun? in chronic stenosis. Tlie 

epiglottis being usually in a normal condition, soon learns to 

20 
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assume the whole duty of protecting the larynx, and accom- 
plishes this purpose very perfectly, after a little time, without 
the aid afforded by the constriction of the latter, which, I be- 
lieve, is the more important of the two. 

With a properly fitting tube, a healthy epiglottis, and free- 
dom from much inflammation or thickening above the vocal 
cords, the difficulty of swallowing at first experienced is usu- 
ally completely overcome in about a week. 

In the treatment of chronic stenosis of the larynx in chil- 
dren, the set of croup tubes will do to begin with, but the cali- 
bre of these is onl^^ sufficient for free respiration in a state of 
rest, and therefore not large enough to supply the increased 
demand for oxygen produced b^^ the active exercise that these 
little patients take, which is not materiall^'^ different from that 
of ordinary health. In the beginning, therefore, when it is only 
possible to pass a small tube through the stricture, it will be 
necessary to restrict the amount of exercise or even confine 
the patient to bed in order to avoid dyspnoea. 

Unlike the conditions present in croup, with its intense 
inflammatory inflltration of the mucous membrane, which 
often leads to spontaneous ulceration, the larynx in these 
cases, aside from the constriction, is usually normal, and the 
same danger of injury from pressure does not exist. Much 
larger tubes, and more nearly cylindrical if required, can there- 
fore be used with perfect safety. 

The length of time required for the dilatation of chronic 
stenosis of the larynx will depend on the degree of constric- 
tion, its cause, and duration. In complete occlusion, atrophied 
muscles, and anchylosed joints, the necessary result of sus- 
pended function, render such cases the most unfavorable for 
speedy cure. 

Even a very small opening in the larynx, that allows the 
entrance of some air, which keeps the arytenoids and the mus- 
cles that move them in use, gives a better prospect of recovery 
in a reasonable time. 
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Cases in which a trach«^al cannula has been retained as long 
as a year or more will usually i-equire dilatation for several 
months to efftfct a permanent cure. 

Wliei'e complete closure of the larynx exists, (tivulsion 
should bo practiced through the tracheal wound from below, 
because owing to the gradual inclination or the vocal cords 
from the circumference towards the centre in this sltuatioo. 
there is no danger of passing the sound or other instrument 
used anywhere else than in the line of the original opening; 
while if done from above, through the mouth, thei-e can be no 
certainty that the point of the instrument is not in one of the 
ventricles, which it would penetrate with the employment of 
less force than would i>e required to pass through the cicatri- 
cial tissue uniting the vocal cords. 

In the majority of the cases so far treated by mj'self and 
others, syphilis, usually in its tertiary form, was the cause of 
the stenosis. 

In two childi'en, one a constriction, the other a complete 
occlusion, the cause was high tracheotomy for croup. The 
operation hi both of these cases involved at least the subglottic 
division of the larj-nx, which is often selected because, being 
less deeply seated, it is more accessible than the ti-achea. 

In one adult, also, who had worn a tracheal cannula for 
two 3'cars, the opening had been made in the cricothyroid 
space, and in another unmediately lielow the cricoid cartilage. 

The lumen of the trachea Is large, while that of the larynx 
is comparatively small, and, besides the delicate articular and 
muscular apparatus of the latter is liable to serious injury 
from the irritation of a cannula if long retained. There is 
therefore no excuse for larj-ngotomy or high tracheotomy, ex- 
cept for the removal of a foreign body or neoplasm, and possi- 
bly when pressed for time in case of threat-ened asphyxia, as 
those operations are undoubtedly the ino^t frequent cause of 
retained cannulas in croup and other forms of obstruction 
that recover in a short time. 
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To insure success in management of chronic stenosis of the 
larj'nx, some ingenuity and a great deal of patience and per- 
severance are necessary in order to overcome the many diflB- 
culties encountered. No set of instruments, however complete, 
will be suflBLcient for all cases, no two of which are alike, and 
the construction of tubes adapted to special peculiarities will 
sometimes be required. 
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tiiortrtlity. sUtistics of. 130. 
nasal, diagnoeix ot. Hl.'i. 


I)reventinii of. by early 


tracheotomy. 34D. 


espeeiailv liable to be at- 
ieml<H] with couBtitu- 


symploiitsot. 85. 
treatment, 802. 


tional pniKoning, 74. 


oardiao ooniplioatinns, symp- 


pmgnosiB of. 143. 


toms of. 93. 


symptoms, 7a. 


classiflcation ot. 08. 




climate Ui relation to. IS. 


nephritis in. 89. 
ofllieann*. W. 


eommunlrationor, hvabite.4. 


through the air, -it. 


of the diipwtlve tract, exi.Ia- 
nation of the rarltv ot. n7. 


constitutional, alcohol in the 




of the ear. syiuptouiB of. ^5. 


recovery following, 77. 


relapses iti. 7K 


of the eye. syinptoiUB of, 88. 


signs of approaching 


treatment of. 357. 


death in. Tl. 


of the gen ito-uri nary organs. 


Hyiii])tuuutof, 75. 


m. 




^^ r 
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Diphtheria of the mouth, 75. 

of the oesophagus, diagnosis 
of, 187. 
symptoms of, 87. 
of the stomach, diagnosis of, 

137. 
symptoms of, 88. 
of the vulva, 88. 
of wounds, 89. 
paralysis following, 108. 
parenchymatous, 51. 
pathology, 46 et aeq, 
pharyngeal, diet in, 228. 
symptoms, 68. 

of catarrhal stage, 69. 
of stage of pseudo- 
membranous forma- 
tion, 70. 
terminations of, 72. 
treatment of early stage 
of, 214. 
of later stage of, 229. 
poison of, 262. 
predisposition, iAdividual, or 

family, to, 18. 
primary nature of, 96. 
prognosis of, 139 et seq. 
prophylaxis of, 145 et seq, 
pulmonary complications, 

symptoms of, 93. 
second attacks of, 18. 
secondary, 104. 

location of pseudo-mem- 
brane in, 107. 
septic, recovery following, 77. 
relapses in, 78. 
signs of approaching 

death in, 77. 
symptoms of, 75. 
superficial. 51, 78. 
symptoms, 68 et seq, 
tonsillar, explanation of fre- 
quency of, 56. 
tracheal, symptoms of, 85. 
transmission of, by direct con- 
tact, 25. 
treatment, 150 ^f seq. 
two forms of, 35. 
vaginal, 88. 

without a diphthera, improb- 
able, 123. 
Diphtheritic and scarlatinal al- 
buminuria, differences be- 
tween, 92. 
false membrane. See Pseudo- 
membrane, 
inflammation, 50. 
process, mode of extension of, 

54. 
imralysis, 108. See Paraly- 
sis, diphtheritic. 



Diphtheritic sore-throat, a term 

too vaguely applied, 1!^. 
Diphtheritis, superficial* 51. 
Diplopia in diphtheritic paralysis, 

109. 
Disinfectants, how to use, 148. 

list of necessary, 147. 
Disinfection, efBciency of, in pro- 
phylaxis, 149. 
instructions for, 147, 170. 
Dissault, on catheterization of the 

larvnx, 265. 
Donders, paralysis of ciliary 
muscles following diphtheria, 
107. 
Douglas, William, 8. 
Drain-throat, 128. 
Druitt, Robert, perchloride of iron 

in diphtheria, 202. 
Duchenne, use of the faradic cur- 
rent in the dyspnoea of diphthe- 
ritic paralysis, 256. 
Dwellings, insanitary condition 
of, favoring the occurrence of 
diphtheria, 21. 
Dysffisthesia, in diphtheritic par- 
alysis, 110. 
Dyspnoea as an indication for in- 
tubation, 270. 
for the removal of the 
tube after intubation, 
278. 
for tracheotomy, 244. 
from tumefaction of the ton- 
sils, 291. 
in diphtheritic paralysis, 

management of, 256. 
in laryngeal diphtheria, 82, 
84,290. 



Ear, diphtheria of, symptoms of, 
85. 

Eau-de-Cologne, pseud o-m e in- 
brane caused by local applica- 
tion of, 57. 

Electrical reactions in diphtheri- 
tic paralysis, 114. 

Ellectricity in diphtheritic paraly- 
sis, 254. 

Emangard, 18. 

Emboli causing infarctions in 
diphtheria, 68. 

Emetics, failure of, in asphyxia, 
243. 
in croup, caution In the use 
of. 242. 

Emmerich, micro-organism de- 
scribed by, 35. 

Emphyseiira, acut« general, some- 
tiuies present in croup, 271. 



Biuphyseina, pulmoiin,r7, in diph- 
theria, fti. 

Eiidemio prevalence of diphthe- 
ria. 23. 

Eiidoourditls not a frequent oom- 
plicMtion, 64. 

Engeluianii, local use of vine^r, 

m. 

Epidemic occurrence of diphthe- 
ria, 20. 

Epidemics of diphtheria in the 
middle ages, S. 

Bpistaiix in nnEat diphtheria, 74. 

Epithelial changes in diphtheria 

Epithelinm, nonnal, of mouth 

aud throat. iHijwniieable by 

bacteria, 5C. 
Eruptions, diphtheritic, 04. 
EtiolofT)' of diphtheria, lit, STjO 
EucalyptuB, vaporn of, in the 

trentment of diphtheria, 198. 
Eustachian tubes, diphtheria of, 

85. 
Euthanasia not always afforded 

bv tracheotomy. 248. 
Bye, diphtheria of the, 86. a.-i7. 



in diphtheritic paralysis, 
2SS. 
error of over-, in diphtheria, 
233, 332. 
Fever an an indication for re- 
moval of the tnb^ after In- 
tubation. 270. 
In constitutional poisoning, 

TO. 
to Dharyngeal diphtheria 80, 

not UEiceMarily a elgn of con- 
stitutional infection. OH. 
prognostie Big'nitlcanoe of. 142. 
trwtinent of, 218. 30». 
FieuEal, local use of lemon 
juice, too. 
Pwtor of the breath in pharyn- 

Keal diphtheria, 70. 
Food and drink, avemion to, In 
•conittitutional poisoniuft- T^- 
contofcion of diphtheria con- 
veyed by, 20. 
to be given at regular inter- 
vain. 234. 
Forceps, tracheal. 2.').'). 
Formnin-, nee under Treatment. 



EX. 813 

Folhergill, John, epidemic de- 
«-rif)«i by, fl. 

Fowler. Geo. U.. calomel In the 
treatment of diphtheria, ITI, 

Fox, quoted by Leffertx. mpreod- 
inif quinsy. 1*27. 

Fruitnight, J. H.. internal use 
of hyposulpiiite of soda, 183. 

Fumigation of rooms, 148. 

Fumigations, antiseptic, 108. 
mercurial. 178. 

Furniture, retention of the con- 
tagion of diphtheria. In, 28. 

Gag, mouth, in intubation, a«8. 
Galvano.cauterj-, nee of, 150. 
Gangrene, occurrence of, in diph- 
theria. 81. 
Gangrenous diphtheria, prognosis 

of, 143. 
Gari^linR. availability of, 1&5. 
GarroIiUo, 4. 

Gaucher, lesions found In diph- 
theritic paralysis, 87. 
Genitourinary organs, diphtheria 

of. W. 
Gerhanlt. account of diphtberla 

in anittinls bv. Ti. 
Gfbnev, ouoted by Holt, 138. 
Giflfor^. H., on the Marchand solu- 
tion of per-oiide of hydrogen, 
181*. 
Glands, swollen, in diphtheria, 
treatment of. 281. 
in nasal diphtheria, 74. 
in pharvngejil diphtheria. 71- 
Glottis. intubation of the, 285. 
See Intubation, 
(edemaof, mistaken for croup, 
202. 
Glycerine, advantage of. In cover- 
ing the acridity of tincture of 
iron, 230. 
Gowers. frequency of diphtheritic 
paralysis, 106. 
on electricity ond etrychnine 
in diphthentic poAlyais. 
2.->n. 
V. Hraefe. diphtheritic conjunc- 
tivitis descrllNHl by. 14. 
Guelpn. G,, irrieation in tho 
t reat mentotdlphtheria.SIO. 
metho^l of employing irriga- 
tion. 218. 
Quersant, articles on diphtheria 

by, 13. 
Guttmann, (i.. eueoeesful us» of 
pilocarpine, 171). 

H.VMiiRRHAUKtt in uiallKD'^ti t 
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Haig-Brown, quoted by Holt, 126. 
Hanks, H. T., remarks by, 211. 
Hatfield, M. P., use of peroxide of 

hydrogen, 188. 
Health Department of New York 
City, instructions for disin- 
fection, 147, 170. 
statistics of diphtheria, 16, 19, 
139 
Heart, affections of, in diphtheria, 
93. 
chan^^ in diphtheria, 63. 
clots as a cause of death in 

diphtheria, 63. 
diphtheritic paralysis of, 110. 
failure, treatment of, 233, 257. 
Henoch, employment of galvano- 
cautery by, 159. 
mortality of diphtheria, 140. 
Henry, F. P., hypodennic injec- 
tions of bicyanide of mercury, 
178. 
Hepatic lesions in diphtheria, 65. 
Herpetic sore throat, dia^osisof, 

from diphtheria, 123. 
Heslop, 15. 
Hesse, P., local use of bromine, 

184. 
Heubner, O., absence of bacteria 
in artificially produced 
pseudo-membrane, 59. 
production of false membrane 
by temporary arrest of cir- 
culation in the part, 58. 
scarlatinal diphtheria, 106. 
Hiller, local use of bromine, 184. 
HipiKX»rate8, on catheterization 

of the larynx, 265. 
Hirsch, relation of croup to the 

season, 60. 
Histological changes in diphthe- 
ria, 51. 
History of diphtheria, 2. 

of intubation, 265. 
Hoarseness in croup, 290. 
V. Hoffmann-Wellenhoff, bacte- 
riological investigations of, 40. 
Hofmokl, use of peroxide of hy- 
drogen, 188. 
Holt, L. Emmet, croupous tonsil- 
litis, 128. 
follicular tonsillitis and diph- 
theria not related, 126. 
necessity of correct diagnosis 
in estimating the results of 
treatment, 154. 
Home. Francis, treatise on croup 

by. 6. 
Huber, F., bichloride of mercury, 

175, 221. 
Hueter, 27. 



Hfillmann, therapeutic value of 

chlorate of potassium, 192. 
Humidity favoring attacks of 

diphtheria, 18. 
Hutton, T. J., use of nitrate of 

silver by, 159. 
Hydrogen peroxide, local use of, 

188, 222. 
Hydronaphthal, local use of, 200. 

Immunity, temporary, afforded 
by one attack of diphtheria, 18. • 
Incubation, i^eriod of, 44. 
Indications to be met in the 

treatment of diphtheria, 150. 
Infection, general, mode of pro- 
duction of, 62. 
not necessary to the produc- 
tion of croupous or diph- 
theritic inflammation, 57, 
60. 
occurrence of diphtheria bv, 
24. 
Inflammation, croupous, 49. 

diphtheritic, 50. 
Injection, hypodermic, of mer- 
curial salts, 178. 
nasal, fluids for, 228. 
Inoculation, diphtheria com- 
municated by, 26. 
with cultures of Loeffler^s ba- 
cillus, 259. 
Insanitary conditions favoring 
the occurrence of diphtheria. 21. 
Internal administration of rem- 
edies, 155. 
Intestines, diphtheria of the, diag- 
nosis of, 137. 
symptoms of, 88. 
diphtheritic |>aralysis of the, 
113. 
Intubation in croup and other 
acute and chronic forms of 
stenosis of the larynx, 265. 
accidents and dangers of, 280. 
abrasions of luucous mem- 
brane, 288. 
accumulation of tenacious 

mucus, 285. 
contact of tube with the 
anterior wall of the 
larynx or trachea, 281. 
coughing out the tube, 

285. 
false passage, 280. 
passage of extractor beside 

the tube, 286. 
pushing down false mem- 
brane, 281. 
tumefaction of epiglottis and 
aryepiglottic folds, 285. 



Intubation, ulceration paused by 

the tube, 288. 
caution oa to the manner of 

extraction of the iub«i, 2", 
COU(;h after, 376 
defectiri iu the tubes, 287. 
description of iiiHiniiuente 

for, aiw. 
dlffii^.iilty of deglutition ntter, 

800. 
feeciing after, 800. 
) liintor;-, 265. 

■- clironic stenosis in children, 



In tlie adutt, 803, 
Indications for. 370. 

for removal of the tube, 
378. 
iostmiiientB for. 2(16. 

in adults, S04. 
introduction of the tube, 374. 
method of operallcin, 373. 
obstruction of the tube, 278. 
practice oo larvni of a small 

animal useful, 376. 
leuioval of oliturators, 875. 
statistics of, 3D7. 
time for perforinlng. 270. 

for removing the tube, 



^^^■^ required for. 280. 

[ treatment of croup after, 800. 

withilniwal of the tube, 275. 
InUDctions, mercurial. 177. 
Iodine, use of. In diphtheria, 185, 

233. 
Iodoform, local use of, 186. 232. 
lodol, 187. 

Ipecacuanha, ayrun of, in laryn- 
geal diphtheria, 342. 
Iron, chloride of, formula for in- 
ternal adininiatr&tioa 
of, 220. 
internal use of, in the 
treatment of diphthe- 
ria, 1B6. 201. 
limitations to its ntihty. 



^ 
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local employment of. 102. 
solution of the Bubsulpbnte, 
local employment of, 101. 
Irrigation in the treatment of 
diphtheria, 210, 218. 
meuJis of effecting, l.jd. 
Irritants, topical, in diphtheritic 

parulysiK, 250. 
Irritation, necewity of avoiding, 

in the treatment. 1S2. 
Isolation, efflcienpy of, iu pro- 
phylaxis. 1411. 
n<H'e«»ify of, 140. 



EX. S17 

Jaborasdi. use of, to loosen the 

false membrane. 161). 
Jacobi. A., chloride of iron in 
diphtheria, 208. 
diphtheritic paralysis not the 
result of the same cause in 
every ca«e, 120. 
disadvantages of the employ- 

ment of steam, 104. 
internal use of bichloride of 

mercury, 175. 
inunctions witholeateofiner- 

metho<1 of treatment advo- 
cated by. 213. 

tolerance of corrosive subli- 
mate by children. 241, 

use of papayotin, 1611. 

KratIrq, local use of tincture of 

iodine. 183. 
Kldd, Percy, lesions found in 

diphtheritic paralysis, 67- 
Kidneys, changes in. 6S. 
Klebs and Loeffler, baoillua of, 

309. 
Klebs, micro-organisms in diph- 
theria, 33. 
microsporon diphtheritlcum 
of, 3S. 
Klingensmith, J. P., large doses 
of calomel in the treatment of 
diphtheria, 174. 
KnagKS, M. V., internal use ot 

sulphur, 182. 
Knee-jerk, loss of, following 

dlpbtheria, 114. 
Koch, antiseptic action of ben- 
Eoate ot sodium. 19U. 
antiseptic action of lime- 
water. 106. 
bactericidal action of bi- 
chloride of mercury, 171. 
Kotzuski, calomel in the treatment 
of diphtheria, 174. 

Lactic acid as a solvent of false 
membrane, 104, 

Lanilouiy, influence of age in the 
occurrence of diphtheritic par- 
alysis, 100. 

Laryngeal diphtheria. See Ilipb- 

Laryugismus stridulus, mistaken 

for croup. 2ft3. 
Laryngitis, catarrliai and meiii- 
branous. dilTerential diag- 
nosis, 196. 
croupous and diphtheritlo, 
dinerentlal diagnosis. 187. 
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Laryngitis, membranous, of non- 
specific ori^n, 57, 60. 
syphilitic, fatee membrane in, 
295. 
Laryngoscope, use of, in intuba 

tion in the adult, 304. 
Laryngoscopic appearances in 
diphtheritic parcuysis of t)ie 
vocal cords, 111. 
Larynx, chronic stenosis of. in 
children, intubation for,COG. 
downward movement of, dur- 
ing inspiration pathogno- 
monic of obstruction, 271. 
extension of membrane to the, 

prevention of, 235. 
intubation of, 205. 
lumen of subglottic division 

of the, 268. 
stenosis of, intubation in, 265. 
Lax, fonuula for the employ- 
ment of pilocarpine, 170. 
Lefferts, Geo. M., follicular ton- 
sillitis, 127. 
Le Gendre, formula for the em- 
ployment of borax, 193. 
local use of iodoform, 180. 
Lemon juice, local use of, 199. 
L6]iine, lesions found in diphthe- 
ritic paralysis, 66. 
Letzerich, internal use of benzo- 
ate of sodium, 190. 
tilletia diphtheritica of, 35. 
zygodesinus fuscus of, 31. 
Leyden, lesions found in diphthe- 
ritic paralysis, 66. 
Liblond, local use of resorcine, 182. 
Lime, slacking, for inhalation in 

laryngeal diphtheria, 241. 
Lime-water and carbolic-acid 
spniv in laryngeal diphthe- 
ria. 236, 237. 
as a solvent of false mem- 
brane, 104. 
therai)eutic value of, in diph- 
theria, 105. 
vapor of, is simply steam, 104. 
Liouville, lesions found in diph- 
theritic paralysis, 00. 
Liquor sodse chloratse, local use of, 
184. 
]X)tass2e as a local application, 
100. 
Liver, changes in, in diphtheria, 

05. 
Local applications, 150. 
Local aisease, diphtheria prima- 
rily a, 90. 
Locomotor ataxia and diphtheri- 
tic paralysis, differential diag- 
nosis, 138. 



Loeffler, bacillus of, 259. 

LoefHer, Friederich, bacterio- 
logical investigations of, 36. 

Loomis, A. L., heart-clots in diph- 
theriji, 63. 

Lorain and L6pine, lesions found 
in diphtheritic paralysis, 06. 

Lovett and Munro, statistics of 
trachc»x>tomy, 245, 246, 247, 24a 

Lunar caustic, local applications 
of, 157, 159. 

Lungs, affections of, complicating 
diphtheria, 93. 
changes in, in diphtheria, 64. 

Lunin, comparative statistics of 
the results of treatment by va- 
rious remedies, 196. 

McDoNNELi^ R. L., loss of knee- 
jerk in diphtheria, 115. 
Mackenzie, earl}"^ advocacy of tlie 
^topical use of nitrate of sil- 
ver by, 12. 
use of nitrate of silver intro- 
duced by, 157. 
Mackenzie, Morell, confluent her- 
pes of the throat, 123. 
inadequacy of medical 
treatment alone in 
laryngeal diphtheria, 
244. 
instances of varying 
I)eriods of incubation in 
diphtheria, 44. 
Maingault, diphtheritic paralysis 

described by, 14. 
Malignant diphtheria, 79. 
Marcliand, solution of peroxide of 

hydrogen, 188. 
Mason, local use of permanganate 

of potassium, 188. 
Membrane, false. See Pseudo- 
membrane. 
Mendel, lesions found in diph- 
theritic imralysis, 07. 
Menthol, local use of, 199. 
Mercier, A., choral in the trejit- 

•meiit of diphtheria, 187. 
Mercurial ointment, inunctionsof, 

14 i. 

Mercury, acid nitrate of, as a 
caustic in diphtheria, 158. 
bichloride of, formulae for the 
internal administration 
of, 221. 
in diphtheria, 299. . 
in laryngeal diphtheria, 

241. 
local use of, 171, 196. 
biniodide of, 177, 222. 
cyanide of, 171,177,223. 




oleateot, inunctions with, 177. 

ealU ot. ruiui^IioHH with. ITU. 

bypodemijc iiijevtioiiH ot, 

injurioiie eSectn Troni the 

abuKe or, 1711 
internal use of, 17H, 232. 
locM use of, 171, 223. 

onal ayiupti 
yellow sulphate of. as an 
eiu«tio in laryngeal diph- 
theria, 'M2. 
'. Merinfi. quoted by Seelltnulil- 
ler, 193. 

MrtBClinikotr, destruction of bac- 
teria by the cells, 171. 
Utyer, lesions found In diphthe- 
ritic paralysis. BT. 
Mioroooccus ot Uertel, HI. 
Micro-orfcanieiiis in dl[)htheria, 
81. 359. 
ill the bloo<l of diphtheritic 
patients, 32. 
Milk, contagion of diphtheriu con- 
veyed hv, 2B. 
IKIk' diet in pharyngeal Uiphllie- 

ria, 223. 
Honsel's solution, local employ- 
ment of, 101. 
Moore, W- O., raritv of ocular 

diphtheria, H7- 
Moti, leeions found in diphtheritic 

paralysis, It7. 
Uouth, diphtheria of the, 73. 
Uoutb-ga«i» intubation, 960. 
Hundie, 6., etliercal solution of 

iodofonn for local use, 187, 
UuAot, apaiuorijhlae in larvngeai 

diphtheria, m 
Miirmy Gibbe«, J,, eucnlyptus 
vapors, !B8. 

NaKK.", cleansing of the. 23S. 
Niu))UUiphth«ria,diugiioalsof. IS5. 
especially liable to l>e 
atteniled with constitu- 
tional poteoning, 74. 
progntMis ot, 143. 
syuiptoius, TH. 
treafuieut of, 334. 
Nature, primary, of diphtheria, 

W. 
:4ciihritls in diphtheria. BS, ^, 



EX. 81» 

Neuritis, interstitial, in diphth^- 
rilit; iwralysis, llfl. 
migrans found by Leyden In 

diphtheritic paralysis, 6«. 
parencbyuiatous, in diphthe- 
ritic paralysis, 115. 
Nicati, account of diphtheria in 

animals by, 33. 
Nitrate of silver, local api)licft- 

tionsof, 157, 130. 
Nitric acid as u cuustic hi > iph- 

Iheria, 158. 
No^l, internal use ot borax, IM. 
Nortjjrup, W. P.. exaininRtion of 

false membrane by. 3H0. 
Nurwood's tincture of veratruu 

viride in diphtheria, 301), 
Nuclei, degenerntive metamor- 
phosis of, ill diphtheria, S2. 



Oatman, E. It, locnl uBii of bi- 
chloride of mercury, I7U. 
O'liwyer, Joseph, dose of bichlo- 
ride of mercury in croup. 
241. 
emetics in laryngeal diphthe- 
ria, 243. 
method of intubation of the 

larynx devised by, 15, 
quoted by Jiicobl. internni 
use of bichlorlileof mercury. 
17S. 
(Bdema in diphtheritic albumi- 
rniria, !i2. 
of the glottis mistaken tor 
croup. 2ua, 
Oert«l, M. J., artiQoial production 
of false membrane, 58. 
iMU'teriological jnvestigntlons 

of. 40, 
histological cbniiges in diph- 




the 



I. 51. 



incH'uitttion exiwriments bv. 

87. 
lesions found in diphtheritic 

iiaralvsix, IHl. 
micrococcus of, :!t 
witrm vapor reoomnietided 
by. lat. 
(Esophageal diphtheria, diagno- 
sis of, l»7. 
explanation of rarity of, bS. 
symptoms of. H7, 
usually secondary. 107. 
Ory, formula for local applica* 

tions of salicylic acid, 181. 
Otitis media, diphtheritic M."). 
Oxvgen in the treatment of diph- 
theria, I8S 
O7.oiie, inhalations uf, 189. 
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Pain in pharyngeal diphtheria, 

70. 
Palate, soft, diphtheria of, 68. 

paralysis of, 108. 
Papayotin as a solvent of false 

membrane, 168. 200. 
Paralysis, aoute atrophic and 
diphtheritic, differential 
diagnosis, 138. 
beginning in the extremities 
after cutaneous diphtheria, 
116. 
cardiac, treatment of, 257. 
diphtheritic, 108. 

albuminuria in, 115. 
causation of, 117. 
diagnosis of, 188. 
disturbances of vision in, 

109. 
duration, 108-114. 
early mention of, 5 et seq, 
electricity in, 254. 
experimental production 

of, 261. 
involving the extremities, 

110. 
nerve lesions in, 115. 
of special senses, 113. 
of the bladder, 113. 
of the heart, 110. 

treatment of, 257. 
of the intestines, 113. 
of the larynx, 110. 
of the muscles of the neck 

and trunk, 111. 
pathology, 65, 115. 
post-mortem changes in 

65. 
prognosis of, 144. 
strychnine in, 255. 
8ymi>toms, 108. 
tendency to spontaneous 

recovery, 254. 
treatment, 254, 
Pathology of diphtheria, 46 et 

seq, 
Paulinus, account of diphtheria 

in animals by, 24. 
Pepper, W., internal use of bi- 

cnloride of mercury, 175. 
Peppermint, oil of, local use of, 

Pepsin as a solvent of false mem- 
brane, 166. 
Permanganate of potassium, local 

use of, 188. 
Peroxide of hydrogen, local use 

of, 188-222. 
Pharyngeal diphtheria, mild or 
benign form, symptoms 
of, 72. 



Pharyngeal diphtheria, severe 

form, symptoms of. 72. 

symptoms in stage of 

pseud amembranous 

formation, 70. 

symptoms of catarrhal 

sta^e, 69. 
termmations of, 72. 
treatment of, 214. 229. 
Pharynx and soft palate, diph- 
theria of, symptoms, 68. 
Pierret, lesions found in diph- 
theritic paralysis, 66. 
Pilocarpine, use of, 169. 
Pitres, lesions found in diphthe- 
ritic paralysis, 67. 
Plenio, statistics of tracheotomv, 
245. 
use of iodoform in diphthe- 
ritic invasion of the trache- 
otomy wound, 187. 
Pneumonia in diphtheria, 64. 
Poison, diphtheritic, 262. 

channels of absorption of, 
62. 
Potash, caustic, local use of, in 

diphtheria, 158. 
Potassium, chlorate, formula for 
internal administration 
of, 219. 
in the treatment of diph- 
theria, 191. 
poisoning by, 191. 
permanganate, local use of, 
188. 
Poultry, diphtheria in, 23. 
Powell, Seneca D., inhalations of 

ozone in diphtheria, 190. 
PredisiK)sition, individual or fam- 
ily, to diphtheria, 18. 
Primary nature of diphtheria, 90. 
Prognosis of diphtheria, l^etseq. 
Prophylaxis of diphtheria, 145 
it seq. 
of laryngeal diphtheria, 235. 
Prudden, T. M., action of carbolic 
acid in inflammatory con- 
ditions ,180. 
etiology of diphtheria, 268. 
Pseudo-membrane, itgents used 
for the destruction of, 162. 
artificial production of, in an- 
imals, 58. 
croupal, 48. 
diphtheritic, 49. 
diphtheritic, appearance of, 

70. 
description of, 46. 
distribution of, 69. 
extraction of, from the tra- 
chea, 282. 



Pseud u-meinb ran e. rormation of, 

through coagulation- necro 

sis. 'Uj. 

in ■'croupouB tonsillitis," 128. 

jn syphilltio UrynKitiB. 296. 

necesuhy of removal of, in 

nasal diphtheria, 22G. 
pro«liictioa of, 46. 

BK a result of local Injury, 

HI. 
by teiuporary cutting off 
of blood suppiv, S8. 
pushed down by tube in In- 
tubation, asT. 
solvents of, 163. 
the patho^Qoiuonlc sign of 
dipntheria, 123, 
Ptomaines, action of. 4i, 117, 
Pulse in constitutional poisoning, 
76, 
in pharyngeal diphtheria. flU, 

prognostic significance of, 148. 
Purpura biemorrhagtca in diph- 
theria, 80, 85. 
prognostic signiflcance of 



<jlTi:«IXK in the later statres of 
diphtheria. 233, 
in the treatment of diphthe- 
ria, eoi. 
seldom useful as an antipy- 



Rackpord, B. K..43. 

Kanke, H.. statistics of tracheot' 
oiuy, 245. 

Reactions, electrical, in diphthe- 
ritic paralysis, 114. 

Rectum, feeding by the, 334, 301. 

Keed. unusual order of occurrence 
of diphtheritic paralyslti. 113. 

Refiex, patellar tendon, loss of, 
following diphtheria. 111. 

Relnard on strychnine in diph- 
theritic wvralysis. zm. 

Reiaiwes, 78. 

Remedies, modes of employing. 

to be given nt regular inter- 
vals, 224. 
Renault, P., rapid tracheotomy. 

3.12. 
Renou, method of antiseptic 



Respiration, artificial, in diphthe- 
ritic paralysis, 256. 
cbaraRt<^r of. In laryngeal 
diphtheria, 82, S4. 200, 
Rhinoscopic view of posterior 
nares in noso-pharyngeal diph- 
theria. 134. 
Rindfldscb, 34. 48, 
Robinsim, A, R.. qnoted by J. 

Lewis Huiith.24T. 
Robinson, Beverly, heart-clote as 

a cause of death, 63. 
Rockwell. A. D.. 112, 2M. 
Roese's treatment of tlinhtheria, 

li)5. 
Roser. antiseptic tampon of the 
trachea, 249. 
dislodgment of false mem- 
brane below the tmcliea 
tube. 353. 
Rossbach. use of papayotin 

locally. 169. 
Rothe. C. (i., internal useof binio- 

dide of mercury, 177. 
Roux, E,, and \erKin, A., on the 

etiology of diphtheria. 230. 
Rural districts, greater fatality of 
diphtheria In, 31. 



Salictlate of sodium as an anti- 
pyretic, 218. 
Salicylic acid, formula for inter- 
nal adiuinistration of. 
230. 
IocaI uw of, 180, 
Salter. J. H., 29. 

Sann£. aliened analogy between 

diphtneriA and syphilis. lOU, 

cubebs in the treatment of 

diphtheria, 209. 
diphtheritic eruptions. 94. 
frequency of albuminuria. 90. 
diphtheritic paralvsis, 180. 
heart-clots In diphtheria. 
68. 
isthmus of the thyroid. 2S1. 
mortality of dipntheria fol- 
lowing measles, 107. 
diphtlieritic albumin nria, 

proportion of recovery, with- 
out operation, in cro'up, 244. 

rapid tracheotomy. 253. 

relation of season to the re- 
«nlts of tracheotomy, 347. 

statistics of tracheotomy, 246. 

views of, as to the prUuary 
nature of diphtheria. 97, 99. 
Batlow. internal use of oil of lur- 
I>i'ntine. 19S. 



322 



IND£X. 



Satterthwaite, 27, 32. 
Scarlatina and diphtheria, differ- 
ential diagnosis, 185. 
diphtheria secondary to, 104. 
nature of pseudo-membrane 
in, 104. 
Schmiedler, local use of oil of tur- 
pentine, 195. 
ScnQler, comparative effects of 
chlorate of potassium, carbolic 
acid and salicylic acid, 181. 
Season in relation to croup, 60. 
to diphtheria, 19. 
to the results of trache- 
otomy, 24tJ. 
Secondary diphtheria, 104. 
S6e, Germain, 14, 25. 
Seeligmdller, H., chlorate of po- 
tassium, 192. 
electricity in diphtheritic par- 
alysis, 255. 
Seifert, O., use of chinoline, 181. 
Selden, H., use of cyanide of mer- 
cury, 177. 
Senator, 82. 

Sensory disturbances in diphthe- 
ritic paralysis, 110. 
Settegast, statistics of tracheoto- 
my, 246. 
Severino, 5. 
Sgambatus, 5. 
Shirres, George, use of iodoform 

after tracheotomy, 186. 
Sigel, A., internal use of oil of 

turi)entine, 195. 
Silver nitrate, local applications 

of, 157, 159. 
Simon, Jules, method of local 

treatment of diphtheria, 199. 
Skin, diphtheria of the, 89, 258. 
eruptions on the, in diphthe- 
ria, 94. 
Sleep, necessiity of, 303. 
Smith, A., 15. 
Smith, A. H., examination of 

author's cases b^, 212. 
Smith, J. Lewis, action of 
ptomaines in the prod- 
uction of diphtheritic 
Jmralysis, 119. 
dition of liquor potass® 
to lime-water recom- 
mended by, 166. 
condition of the patient as 
affecting the results of 
tracheotomy, 247. 
efficiency of lime-water 
not destroyed by car- 
bonic acid, 165. 
experience with alcohol as 
a stimulant, 207. 



Smith, J. Lewis, influence of al- 
buminuria upon the 
mortality from diphthe- 
ria, 92. 
follicular tonsillitis and 
diphtheria not related, 
126. 
frequency of albuminaria, 
90. 
Smith, S. W., syringe for nasal 

use, 226. 
Snow, H. L., internal use of sul- 
phurous acid, 183. 
Sodium benzoate in the treatment 
of diphtheria, 190, 222. 
biborate in the treatment of 

diphtheria, 193. 
bicarbonate, local application 

of, 166. 
hyposulphite, internal use of, 

183, 2:^. 
salicylate, as an antipyretic, 
218. 
Soil in relation to diphtheria, 20. 
Solis-Cohen, J., herpetic sore- 
throat, 128. 
on the local employment of 
chloride of iron, 162. 
Solis-Cohen, S., drain-throat, 128. 
Sore throat, common membra- 
nous, diagnosis of, from diph- 
theria, 128. 
Spain, great epidemic of diphthe- 
ria in, 4. 
Spalding, G. A., quoted by Holt, 

126. 
Specifics in the treatment of diph- 
theria, 208. 
Spinal cord, lesions of, in diph- 

ritic paralysis, 66. 
Spleen, changes in, 65. 
Spray, antiseptic, in the preven- 
tion of laryngeal involve- 
ment, 236. 
method of application in la- 
ryngeal dipntheria, 238. 
Spraying, advantages of, 155. 
Sprays in the treatment of diph- 
theria, 215. 
Squills, syrup of, in laryngeal 

diphtheria, 242. 
Starr, epidemic of diphtheria de- 
scribed by, 6. 
Statistics, comparative, of the re- 
sults of treatment by bi- 
chloride of mercury, chlor- 
ide of iron, chinoline, resor- 
cin, bromine, and turpen- 
tine, 196. 
mortality of diphtheria, 91, 
189. 



statistics rif diphtheria, in r«g:ard 
to age of occurrence. !(>. 
tit diphtheria in regard to 

season, 10. 
of Intubation, 297. 
of tracheotomy, 34.5. 
Steaiu. inlialutions of. for loosen- 
ing tlie false membrane, 163, 
in laryngeal diphtheria, 2811. 
Rteam-AtomiECr, 230, 
Stenosio of the larynx, intubation 



eyinptonis of, 88. 

usually secoudary. 107. 
StrabismuB in diphtheritic por- 

alysiB. lost. 
Streptococci in diphtheria, 3C. 

Strychnine in diphtht>ritlc par- 
alysis , 205. 
in tile lftt«r stage of diphthe- 



ria, Z 



e of bichloride of 



Stumpf, J., 

mercury, 170. 
Sulphur, employment of, 183, 332. 

fumigation with, 14(1. 
SntphurouB acid, internal use of, 

1«(, 232.. 
Symptoms, 68 el geq. 
Syphilis and diphtheria, alleged 

analog between, l(Kt. 
Syphilitic laryngitis, false mem- 
brane in. W5. 
stenosis of the larynx in chil- 
dren, 807. 
Syringe for nasal use, 32T, 
Syringing the nares. method of, 
225. 



11(1. 

Talatuoo, micro-oi^anism de- 
scribed by, 35. 

Tannin, local eniployiniint of, 16[. 

Tedeschl, enipioymentofgnlvano- 
Oautery by, l."fft. 

Tetnperattire in constitutional 
[ poisnuing, 76. 
^4n tiltaryngcAl diphttierio, DO, 
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Tendon reflex, patellar, loss of, 

following diphtheria, 114. 
Therapeutics of diphtheria, 150 

Thomson. W. H., action of 
ptoiualnes in the produc- 
tion of diphtheritic paraly- 
His. IIS, 

matiagement of dyspncca in 
diphtheritic paralysis. 3.56. 

on the treatment of diphthe- 



184. 



n diphtheria, 

Throat, confluent herpes of the, 
diagnosis of, from diphthe- 
ria, 121. 
inspection of the. iu n case of 
suspect«d diphtheria, 121. 
Thursfield. N. M., 10, 21). 
Thymol, local use of. 190. 
ThromboseB, venous, in diplithe- 

ria, 68. 
Tonics in the later stage of diph- 
theria, 233. 
Tonsillar diphtheria, expluno' 

tion of frequency of. 56. 
Tonsillitis, acute follicular or lac- 
unal, 134. 
diagnosis of, from diphtheria, 
130. 



134. 

Tonsils, frequency of diphtheria 
of the. 68. 
opening in the epithelium 

CO Venn g the. 60. 
tumefaction of, mistaken fur 
croup, 201. 
Trachea, antiseptic tampon of 
the, 240. 
extraction of false uiembrane 

from, 283. 
lumen of. compared with that 
of larynx, 269. 
Tracheal (liphtberia, symptoms 

of, *'). 

Tracheotomy, 244. 

after-treaUnent, 252. 



conditions effecting the i 

snttH of. 349. 
enrlv. advantages of. 348, 
operation of, 2M. 
rapid operation. 3QS. 
statistics of. 245. 
Treatment, ISO et set/. 
actual cauter}'. 1S8. 
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Treatment, agents for the destruc- 
tion of false membrane, 162. 
alcohol, 204, 288, 248. 
alum, 161. 
antifebrin, 219, 308. 
antipyretics in the early stap^ 
of pharyngeal diphtheria, 
218 
antipyrin, 219, 308. 
antiseptic lerotherapy, 197. 
antiseptics, 147, 170. 
astringents, 161. 
author's method of, 210. 
benzoate of sodium, 190, 222. 
bichloride of mercury, 171, 

175, 196, 221, 241, 299. 
boracic acid, 194. 
borax, 198. 

bromine, locally, 184, 196. 
calomel, 173, 178. 
carbolic acid, locally, 180, 236. 
cardiac depressants, 209. 
caustics, 157. 

chiuoline, locally, 181, 196. 
chloral, 187. 222. 
chlorate of potassium, 191, 219. 
chloride of iron, 162, 196, 201, 

220. 
chlorine, locally, 183. 
citric acid, locally, 199. 
coffee, 233. 
copaiba, 208. 
copper sulphate, 158. 
cubebs, 208. 
disinfectants, 147. 
emetics, 242. 
eucalyptus vapors, 198. 
Formulffi : 

antiseptic fumigtitions, 198. 
benzoate of sodium solution 

for internal use, 190. 
bicyanide of mercury for 

hypodermic use, 178. 
biniodide of mercury for in- 
ternal use, 177. 
borax, chlorate of potassium 
and carbolic aciu, for local 
use, 193. 
bromine solution for local 

use, 184. 
bromine solution (Lawrence 

Smith's), 185. 
carbolic acid and lime-water 

spray, 215. 
chinohne solution for local 

use, 182. 
chlorate of |>otassium mixt- 
ure, 219. 
chloride of iron mixture, 220. 
corrosive sublimate for in- 
ternal administration, 221. 



Formulffi: 

cyanide of mercury for in- 
ternal use, 177. 

hydronaphthal with papain 
for local use, 200. 

iodine, chloride of iron, and 
carbolic acid, for local use, 
185. 

iodoform solution for local 
use, 186. 

papayotin solution for local 
use, 169. 

pepsin solution for local ap- 
plication, 167. 

pilocarpine solution for in- 
ternal use, 170. 

salicylic acid and sulphite of 
soda mixture, 220. 
solution for local use, 181. 

sulphur mixture for internal 
use, 183. 

thymol gan^le or spray, 199. 

trypsin solution for local 
application, 168. 
fumigations, antiseptic, 198. 

mercurial, 178. 
galvano-cautery, 159. 

general principles of, 151. 
ypodermic injection of mer- 
curial salts, 178. 

hyposulphite of soda, inter- 
nally, 188. 

indications to be used in the, 
150. 

inhalations, 197. 

intubation, 265. 

inunctions, mercurial, 177. 

iodoform, locally, 186, 222. 

iodol, locally, 187. 

iron, chloride of, 162, 196, 201, 
220. 

irrigation, 210, 218. 

iaborandi, 169 

lactic acid, locally, 164. 

lemon-juice, locally, 199. 

lime-water, locally, 104, 286. 

local applications, 156. 

menthol, locally, 199. 

mercury, salts of, 171, 173, 178, 
222. 

modes of employing remedies, 
155. 

of adenitis in diphtheria, 
231. 

of constitutional diphtheria, 
230. 

of diphtheritic paralysis, 254. 

of heart-failure, 233. 

of laryngeal diphtherieu 235. 
299. 

of nasal diphtheria, 224. 



Tre&tmeint of pharvnffeal diph- 
theria, early BtAge, 2U. 
later Htage, 22H. 
oil oi peppenuint loually. 199. 
oil of turpetitine, IW. 
oxygen, 188. 
OKooe inhalation, 180, 
papayotin, looAlly, Id!:', Oil?. 
pepeiD, locally, ISU. 
permanganat« of potassium, 

locally, 188. 
peroxide of hydrogeD, 188, 



233. 



pilocarpin 
prophyiac 



Inryugeal 



prophylactic, 
diphtheria, 2tiu. 

quinine, 204. 219, 283. 

reeorclne. 192, 196. 

r«Hult8 of, 153. 

ealieylate of sodium, 218. 

eallcylie acid, 180, asa 

BpecUl indications to be met 
in the case of children, 102. 

speciflca, 208. 

sprays. 135, 21S, 230, 238. 

Bteani inhalations. 1U3. 239. 

Hulphur, 182, 322. 

thymol, local use of, 199. 

tracheotomy. 244. 

tryi«in, 1(17. BaT. 

turpentine. 194, 197, 322, m. 

turpeth mineral, 342. 

vapor. 1(13, 197, 238. 

veratrum viride. 209. 

vinegar, locally, HW. 
Trendelenberff. 20, 32. 58. 
Trldeau, cubeiw and co{Miba in 

diphtheria. 208. 
Trousseau, CBdemn, in diphtheritic 
albuminuria, 92. 

on the advantages of early 
trai'heotomj', 248. 

paralysis beginning in the ex- 
tremities after cutaneous 
diphtheria, lift 

term diphth£rie suggested 
by. 1. 

nnsuccessfiil attempt at inoc- 
ulation by. 20. 

nse of actual eantery by. 158. 

use of alum and tajinm by. 
lai. 

Tiews concerning the prog- 
nostic significance of albu- 
minuria, 93. 

writings on diphtheria by, 13. 
TrouBseau s tracheal dilator, 231. 

tracheal forceps, 253. 
Try]Min as a solvent of false mem- 
brane, 187. 

in laryngeal diphtheria, 337. 



laryngeal than to pharyn- 
geal diphtheria. 232. 

in the treatment ol diphthe- 
ria. 194. 

inhalations, 107. 

vapor in laryngeal dlphtbe- 

■ I, 241. 



Uit.BMic poisoning, treatment of, 

234. 
Crine, albumin in, in diphtheria, 



Vauina. diphtheria of, S». 

Van Wier. I 

Vapor, warm, use of, forloosemng 

ttie false membnuie. 103. 
Vaporization, advantages of, 156. 
Vaporiiing atoniiEers. 238. 
Vapors, antiseptic, in the treat- 
ment of diphtheria, IDT. 
Velpeau, 158. 
Veratrum viride in the treatment 

of diphtheria, 309. 
Villa Real. 4. 
Viue^:ar, local uee of, 190. 
Virchow, clasaificntlon of false 
membranes, 48. 
fonns of intlammation of ma- 
onus membranes anatomi- 
cally distinguished by, 14. 
views of. concerning the non- 
identity of diphtheria and 
croup, 61. 
Vogelsang, local nse of peroxide 

of hydrogen. 188. 
Voice, character of. in croup, 290. 
In diphtheritic paralysis. 106. 

111. 
in laryngeal diphtheria. 62, 63. 
Vomiting in pharyngeal diph- 
theria. 70. 
prognostic significance of, 142. 
Vulva, diphtheria of, 88. 

Wadb, W. F,. disoovery of the 
occurrence of albumtnnria with 
diphtheria by, 14. 
Wagner. E.. views of. concerning 
the nature of false membrane, 
46. 
Waxham. F. E., method of Intu- 
bating. 275. 
relative efficacy of different 
solvents of false membrane. 
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Weigert, views of, concerning the 
production of false membrane, 
47. 
Werner, P., internal use of bi- 
chloride of mercury, 176. 
White, W. T., examination of 

au thorns cases by, 212. 
Winters, J. E., abuse of mercuri- 
als in the treatment of diph* 
theria, 179. 
on the dose of chloride of iron, 
203. 
Wood and Formad, account of 
diphtheria in animals 
by, 23. 
artificial production of 

false membrane, 58. 
conclusions of, concern- 
ing micro-organisms in 
diphtheria, 82. 



Wood and Formad, inoculation- 
experiments by, 27, 80. 

Wounds, diphtheria of, 89. 

Wyeth, J. A., on tracheotomy, 
2151. 



ZiBaLER, location of the pseudo- 
membrane, in secondary 
diphtheria, 107. 
mode of formation of false 
membrane, 49. 
V. Ziemssen, electrical reactions 
in diphtheritic paralysis, 
114. 
explanation of the rarity of 
oBSophageal inflammation, 
98. 
Zooglea, in diphtheritic mem- 
brane, 32. 
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